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The Institute of Radio Engineers was formed in 1912 through the 
amalgamation of the Society of Wireless Telegraph Engineers and the 
Wireless Institute. Its headquarters were established in New York City 
and the membership has grown from less than fifty members at the 
start to several thousand. 

The Institute functions solely to advance the theory and practice 
of radio and allied branches of engineering and of the related arts and 
sciences, their application to human needs, and the maintenance of a 
high professional standing among its members. Among the methods of 
accomplishing this is the publication of papers, discussions, and com- 
munications of interest to the membership. 

The ProcreEpines is the official publication of the Institute and in it 
are published all of the papers, discussions, and communications re- 
ceived from the membership which are accepted for publication by the 
Board of Editors. Copies are sent without charge to all members of the ~ 
Institute. The subscription price to nonmembers is $10.00 per year with 
an additional charge for postage where such is necessary. 

The first issue of the PRocEEDINGS was published in 1913. Volumes 
1, 2, and 3 comprise four issues each. Volume 4 through Volume 14 
contain six numbers each and each succeeding volume is made up of 
twelve issues. 

Eight issues of the Proceedings of the Wireless Institute were pub- 
lished during 1909. Their contents are listed in this index. 


Maiuina. Entered as second-class matter at the post office at Menasha, Wiscon- 
sin. Acceptance for mailing at special rate of postage is provided for in the 
act of February 28, 1925, embodied in Paragraph 4, Section 412, P. L. and 
R., and authorization was granted on October 26, 1927. 
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THE INSTITUTE OF RADIO ENGINEERS, INC. 
Publication office, 450-454 Ahnaip St., Menasha, Wis. 


‘ Business, EprroriAt, AND ADVERTISING OFFICES 
Harold P. Westman, Secretary 
330 West 42nd Street, New York, N. Y. 
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General Information 


Back copies of the ProcrEpINGs which are still available may be 
purchased directly from the Institute. Copies published from the first 
through Volume 14 (1926) are priced at $1.50 each. Issues appearing in 
Volume 15 and those published thereafter are priced at $1.00 each. On 
the purchase of issues or volumes, members are entitled to a twenty- 
five per cent discount from the prices quoted. A few bound volumes 
are available. The supply of back issues is not complete although a pre- 
ponderant portion of those published is available. Information on the 
supply of back issues can be obtained by addressing the Institute. 


Standards Report 


The first report of the Committee on Standardization (1913) will be 
found at the back of Volume 1. Subsequent revised reports dated 1915, — 
1922, 1926, 1928, 1931, and 1933 were published as separate pamphlets. 7 
Copies of the 1933 Report are available from the Institute at $1.00 per 
copy. 
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CEEDINGS of the Institute of Radio Engineers and are keyed by num- 
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follow the Chronological Index. 
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Données Numériques de Radioélec- 
tricité, edited by R. Mesny (Re- 

viewed by W. G. Cady): 578 

Données Numérique de Radioélec- 
tricité, edited by R. Mesny (Re- 
viewed by S. 8. Kirby): 960 

Drawings and Drafting Room Prac- 
tice—American Standard (Re- 
viewed by L. E. Whittemore): 
1389 
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Earth, Radio, and the Stars, by H. 
T. Stetson (Reviewed by T. R. 
Gilliland): 1304 

Einfihrung in die Angewandte 
Akustik, by H. J. von Braun- 
miihl and Walter Weber (Re- 
viewed by Irving Wolff): 1487 

Electrical Communication, by A. L. 
Albert (Reviewed by H. A. 
Affel): 1300 

Electricity, What It is and How It 
Acts, by Andrew W. Kramer (Re- 
viewed by S.S Kirby): 1022 

Electronics, by R. G. Hudson (Re- 
viewed by W. C. White): 1072 

Electron Tubes and Their Applica- 
tions, by J. H. Morecroft (Re- 
viewed by B. E. Shackelford): 
1211 

Electron Tubes in Industry, by 
Keith Henney (Reviewed by 
R. R. Batcher): 1329 

Elementary Principles of Wireless 
Telegraphy and Telephony, by 
R. D. Bangay (Reviewed by S. 8. 
Kirby): 866 

Elements of Engineering Acoustics, 
by L. E. C. Hughes (Reviewed by 
Benjamin Olney): 1166 

Elements of Loud Speaker Practice, 
by N. W. McLachlan (Reviewed 
by Irving Wolff): 13879 

Elements of Radio Communication, 

y J. H. Morecroft (Reviewed by 
E. H. Felix): 676 

Elements of Radio Communication 
(Second Edition), by J. H. More- 
croft (Reviewed by R. R. Ram- 
sey): 1265 

Experimental Radio, by R. R. Ram- 
nes (Reviewed by Carl Dreher): 


Experimental Radio Engineering, 
by J. H. Morecroft (Reviewed by 
8. 8. Kirby): 958 

Federal Radio Commission Service 
Monograph No. 65, by L. F. 
Schmeckebier (Reviewed by T. A. 
M. Craven): 1012 

Federal Radio Commission’s Rules 
and Regulations (Reviewed by 
R. D. Campbell): 1267 

Foundations of Radio, by R. L. 
Duncan (Reviewed by §8. S. 
Kirby): 1048 

Fugue in Cycles and Bels, by John 
ree (Reviewed by Irving Wolff): 


Fundamentals of Radio, by R. R. 
Ramsey (Reviewed by F. W. 
Grover): 1390 


Gasentladungs-Tabellen, by M. 
Knoll, F. Ollendorf, and R. 
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Rompe (Reviewed by L. P. 
Wheeler): 1338 : 
Handbook 17, Code for Protection 
Against Lightning, by SS) 

Department of Commerce (Re- 
viewed by H. H. Beverage): 1126 

Handbook of Chemistry and Phys- 
ics (Twelfth Edition), by C. D. 
Hodgman and N. A. Lange (Re- 
viewed by W. G. Cady): 540 

Handbook of Chemistry and Phys- 
ics (Fourteenth Edition), by 
Hodgman-Lange (Reviewed by 
8. S. Kirby): 791 

Handbook of Chemistry and Phys- 
ics (Sixteenth Edition), by Hodg- 
man-Lange (Reviewed by K. A. 
Norton): 1013 

Handbook of Chemistry and Phys- 
ics (Seventeenth Edition), by 
C. D. Hodgman (Reviewed by 
R. R. Ramsey): 1087 

Handbook of Chemistry and Phys- 
sics (Eighteenth Edition), by 
C. D. Hodgman (Reviewed by 
R. R. Ramsey): 1214 

Handbook of Chemistry and Phys- 
ics (Nineteenth Edition), by C. D. 
Hodgman (Reviewed by H. M. 
Turner): 1328 

Handbook of Chemistry and Phys- 
ics (Twentieth Edition), by 
Charles D. Hodgman (Reviewed 
by B. E. Shackelford): 1456 

Handbook of Technical Instruction 
for Wireless Telegraphists, by 
H. M. Dowsett (Reviewed by 
8. 8. Kirby): 918 


Handbuch der Experimentalphysik, 


edited by Weinn-Harms (Re- 
viewed by K. 8S. Van Dyke): 589 


High Frequency Alternating Cur- 


rent, by Knox MclIlwain and J. G. 
Brainerd (Reviewed by S. &. 
Kirby): 947 

High Selectivity Tone-Corrected 
Receiving Circuits, by F. M. 
Colebrook (Reviewed by H. A. 
Wheeler): 1088 

History of Radio Telegraphy and 
Telephony, by G. C. Blake (Re- 
viewed by R. R_ Batcher): 503 

Hochfrequenztechnik in der Luft- 
fahrt, by H. Fassbener (Reviewed 
by L. P. Wheeler): 1071 

Hour a Day with Rider on Reso- 
nance and Alignment, by J. F. 
Rider (Reviewed by R. R. 
Batcher): 1499 

Hour a Day with Rider on D-C 
Voltage Distribution, by J 


Rider (Reviewed by A. W. Bar- 


ber): 1509 
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Inductance Authority, by E. M. 
Sheipe (Reviewed by .H. A. 
Wheeler): 1213 

Inférmation for the Amateur De- 
signer of Transformers for 25 and 
60 Cycle Circuits, by H. B. 
Brooks (Reviewed by R. R. 
Batcher): 1410 

International Communications— 
The American Attitude, by Keith 
Clark (Reviewed by L. E. Whitte- 
more): 1021 

International Sprachnormung in 
pee nik, by Eugen Wiister: 


Laminated Phenolic Products 
Standards, by National Electri- 
cal Manufacturers Association 
Eg mewed by R. R. Ramsey): 


Loud Speakers, by N. W. McLach- 
ed big hee by Irving Wolff): 


Magnetic Materials at Radio Fre- 
quencies, by F. M. Colebrook 
(Reviewed by F. W. Grover): 
1282 

Matter, Electricity, Energy, by 
Walter Gerlach (Reviewed by W. 
G. Cady): 610 

Measurements in Radio Engineer- 
ing, by F. E. Terman (Reviewed 
by R. R. Batcher): 1418 

Mesures Radio-Electrique Elemen- 
taires, by Dacos and M. 
Rosseau (Reviewed by L. P. 
Wheeler): 1169 

Modern Connectors for Timber 
Construction, by U. S. Depart- 
ment of Commerce (Reviewed by 
T. A. M. Craven): 1127 

Motor and Generator Standards, by 
National Electrical Manufac- 
turers Association (Reviewed by 
R. R. Ramsey): 1301 

National Directory of Commodity 
Specifications (Reviewed by L. E. 
Whittemore): 1040 

National Physical Laboratory Col- 
lected Researches—Vol. 21 (Re- 
viewed by 8. S. Kirby): 805 

National Physical Laboratory Col- 
lected Researches—Vol. 22 (Re- 
viewed by S. S. Kirby): 917 

National Physical Laboratory Re- 
port for 1927 (Reviewed by R. R. 
Batcher): 512 

National Physical Laboratory Re- 
port for the Year 1929 (Reviewed 
by S. S. Kirby): 819 

National Physical Laboratory Re- 
port for the Year 1930 (Reviewed 
by K. A. Norton): 972 
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National Physical Laboratory Re- 
port for the Year 1931 (Reviewed 
by E. L. Hall): 1033 

National Physical Laboratory Re-. 
port for the Year 1933 (Reviewed 
by L. E. Whittemore): 1284 

National Physical Laboratory Re- 
port for the Year 1934 (Reviewed 
by E. L. Hall): 1411 

Network Synthesis, by C. M: Son 
Gewertz (Reviewed by F W. 
Grover): 1179 

New Acoustics, by N. W. Mc- 
Lachlan (Reviewed by Irving 
Wolff): 1500 

Orfordness Rotating Beacon and 
Marine Navigation, by R. L. 
Smith-Rose (Reviewed by S. S. 
Kirby): 959 

Perpetual Trouble Shooter’s Man- 
ual—Volume VI, by J. F. Rider 
(Reviewed by C. E. Dean): 1477 

Phenomena in High-Frequency Sys- 
tems, by August Hund (Reviewed 
by L. P. Wheeler): 1486 

Photocells and Their Application, 
by V. K. Zworykin and E. D. 
Wilson (Reviewed by S. S. 
Kirby): 820 

Photocells and Their Application 
(Second Edition) by V. K. 
Zworykin and E. D. Wilson (Re- 
viewed by W. C. White): 1086 

Physical Principles of Wireless, by 
J. A. Ratcliffe (Reviewed by 8. S. 
Kirby): 690 

Physics for Electron Tubes, by R. L. 
Koller (Reviewed by B. E. Shack- 
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Erzeugung Ultrakurzwelliger 
Schwingungen), by H. EH. Holl- 
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1533 
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by A. R. Nilson and J. L. Hornung 
(Reviewed by E. L. Hall): 1420 
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F. Rider (Reviewed by 8S. S. 
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Present and Impending Applica- 
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Allied Arts (Reviewed by R. R. 
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Page and N. I. Adams (Reviewed 
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Principles of Radio, by Keith Hen- 
ney (Reviewed by Carl Dreher): 
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by J. H. Morecroft (Reviewed by 
R. H. Marriott): 421 

Principles of Radio Engineering, by 
R.S. Glasgow (Reviewed by K. 8. 
Van Dyke): 1530 

Propagation of Radio Waves Along 
the Surface of the Earth, by P. O. 
Pedersen (Reviewed by J. C. F. 
Rybner): 438 

Properties and Testing of Magnetic 
Materials, by Thomas Spooner 
(Reviewed by G. W. Pickard): 
414 

Radio Amateur’s Handbook, by 
American Radio Relay League 
(Reviewed by J. K. Clapp): 1468 

Radio and Its Future, by Martin 
Codel (Reviewed by 8. 8. Kirby): 
807 

Radio Data Charts, by R. T. Beatty 
(Reviewed by S. 8. Kirby): 774 

Radio Encyclopedia, by M. Adam: 
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Radio Engineering, by F. E. Ter- 
man (Reviewed by H. M. Tur- 
ner): 1085 

Radio Engineering Handbook, by 
Keith Henney (Reviewed by 

=e Ry, Batcher): lit 
Radio Engineering Handbook, by 
Keith Henney (Reviewed by 
H. M. Turner): 1467 
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Radio Handbook, by J. A. Moyer 
and J. F. Wostrel (Reviewed by 
8. 8. Kirby): 962 

Radio International, by E. A. 
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Radio Manual, by George E. Ster- 
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Radio Manual, by U. 8. Naval In- 
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Hornung (Reviewed by S. 8. 
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Radio Operating Questions and An- 
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Chinn): 1532 

Radio Receiving and Television 
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Shackelford): 1508 
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Moyer and J. F. Wostrel (Re- 
viewed by S. S. Kirby): 1049 
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viewed by W. G. Cady): 675 

Radio Telegraphy and Telephony, 
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Magnetic Measurements, by P. 
Vigoureux and C. E. Webb (Re- 
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Rider (Reviewed by 8. 8S. Kirby): 
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vised Edition), by J. F. Rider 
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tion, by A. W. Ladner and C. R. 
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tion, by A. W. Ladner and C. R. 
Stoner (Reviewed by H. O. Peter- 
son): 1286 
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Standards Year Book, by Bureau of 
Standards (Reviewed by K. 8. 
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Theory of Sound, by Lord Rayleigh 
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V. Appleton (Reviewed by B. E. 
Shackelford): 1098 
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Lesearboura (Reviewed by S. S. 
Kirby): 973 
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Filters, by T. E. Shea (Reviewed 
by K. 8. Van Dyke): 752 
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(Reviewed by 8. 8. Kirby): 1104 
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(Reviewed by F. W. Grover): 
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Vector Conversion Chart, by O. W. 
Walter (Reviewed by H. M. 
Turner): 1285 

Vibration Problems in Engineering, 
by S. Timoshenko (Reviewed by 
S. 8. Kirby): 664 

Vocational Guidance in Engineering 
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of Engineers (Reviewed by F. W. 
Grover): 1225 

Wireless Principles and Practice, by 

.S. Palmer (Reviewed by C. R. 

Hanna): 511 

Wireless Receivers, by C. E. Oatley 
(Reviewed by H. A. Wheeler): 
1168 

World of Atoms, by Arthur Haas 
(Reviewed by W. G. Cady): 488 

Your Invention—How to Protect 
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Lyford (Reviewed by H. H. 
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Bridge: 


Campbell-Shackelton Shielded Ra- 
tio Box: 1007 

Condenser, for Factory Inspection: 
685 

Direct Reading Audio Frequency: 
82 


Double Hump Phenomena: 711 

Negative Resistance: 930 

Radio-Frequency: 71, 75, 155 

Receiver: 126 

Tube Wattmeter, Voltmeter, and 
Phase Shifting: 779 
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60- ath for R-F Power Amplifiers: 
1368 
Peony eae He: 193, 218, 262, 322, 345, 


Fame (See Antennas) 

Carrier: 207, 218, 231, 264 

Common Frequency: 369, 710, 1447 

Comparison with Audible Pictures: 
755 

Control System: 234, 456 

Coverage: (See Broadcasting; Ser- 
vice Area) 

Direct Ray Transmission: 1041 

Economics: 1428 

Effect of Tall Buildings: 267, 322, 
333 


Field Intensity: (See Broadcasting; 
Service Area) 

Frequency Allocation: 619, 986 

Frequency Separation: 1089 

German Common-Frequency Sys- 
tem: 710 

High Quality Transmission and Re- 
ception: 1242, 1358 


Interference: 

Heterodyne Intrachannel: 817, 
892 

Isochronous: (See Broadcasting; 
Synchronization) 


Low-Frequency: 870 
Piezo Oscillator: (See Piezoelectric- 


ity 

Principles: 619 

Re-Broadeasting: 281 

Receiver: (See Receivers) 

horep pny Over 12,000 Km. Away: 

28 

Reception, Synchronized: 1158 

Regulation: 617, 618 

Reports of I.R.E. Committee: 677 
Clear Channel: March, 1933, p. 331 

Separation, Frequency: 1089 

Service Area: 267, 322, 333, 514, 744, 
817, 821, 870, 892, 950, 1396, 1428 

Short Wave: 281 

Side Bands: 216, 218, 231, 322 

Sky Wave: 815 

Speech Input Equipment: 653, 932 

Standards: 986 

Stations: 234, 262, 275, 282, 341, 
345, 834, 1003, 1287 

Studios: 808, 834, 932, 1026 

Synchronization: 369, 817, 821, 892, 
1158, 1277, 1447 

Syntraction of Two Carriers: 1326 

Tower Antennas: 1332 

Transmission and Reception: 1041, 
1242, 1358 

Transmitters: 339, 464, 653, 775, 
1003, 1090, 1287, 1495, 1502 

United States: 625, 834 

Westinghouse Station at Saxonburg, 
Pa.: 1003 


Wire Line Systems: 282, 656 

WLW  500-Kilowatt Transmitter: 
1287 

Cable: 

Advances in Transoceanic Tech- 
nique: 804 

Disturbances and Atmospheries: 
818 
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Linearly Tapered Loaded Trans- — 


mission Lines: 1059 
Calorimeter Measurement of Power: 
835 
Capacitance, Capacity: 47 
Distributed: 31, 1262 
Measurement: 566, 592 


Resistance, Coupled Amplifier: (See — 


Amplifier; Resistance - Capaci- — 
tance Coupled) ; 

Resistance Variation with Fre- — 
quency: 748 


Shunt in Current Measurements: 
436 

Standard: 238 

Stray in Antenna Resistance Meas- 
urements: 1244 

Vacuum Tubes: (See 
Tubes) 

Variable Condensers, Factory Méa- 
surement: 685 

Variation and Frequency Modula- 
tion: 1150 

Carrier and Side-Band Theory: 943, 

945 


Vacuum 


Carillons, Power Requirements: 987 
Cathode-Ray Tubes: (See Vacuum 
Tubes; Cathode-Ray) 
Cavity Resonance: 
Loud-Speaker: 876 
Microphones: 746 
C.C.1.R.: (See International Technical 
Consulting Committee on Radio 


Communication) 

Centimeter Waves: (See Ultra-High 
Frequencies) 

Channel Width for Types of Trans- 
mission: 943, 944, 945, 946 

Choke Coils: (See Inductor) 

Chee, Utilizing Vacuum Contacts: 


Circuit Analysis: 
Peer oe and Transducer Theory: 


Coupled Circuits Having Distrib- 
uted Constants: 1149 

Detection, Diode: 1129 

Impedance Matching: 856 


Inductance at High Frequencies and — 


Relation to Circuit Equation: 
1235 

Lecher Wire System, Ellipse Dia- 
gram: 1097 

Negative Resistance: 854 
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Networks: 1152 : 
Equivalent Circuit of Active: 1082 
Transmission Curves of High-Fre- 

quency: 1081 

Nonlinear Circuits with Large Ap- 
plied Voltages: 1270 

Oscillating: 50 

Parallel Resonance: 1094, 1290 

Resonance Relations and Thevenin’s 
Theorem: 1139 

ae and Coupled Circuit Systems: 


Staggered Circuits: 1020 
Television: 1409 
Thevenin’s Theorem: 1139 

Circuit Tuning, Wave Resonance: 649 


Classification of Radio Subjects: 764 - 


Clock System, Radio: 769 

Coaxial Line: (See Transmission Lines) 

Coil Antenna: (See Antenna; Loop) 

Coils: (See Inductor) 

Cold Cathode Rectification: (See Vac- 
uum Tubes) 

Color Organ: 891 

Communication Bands for Transmis- 
sion: 943, 944, 945, 946 

Communication System, Radiomarine 
Corporation: 975 

Compass: 252, 290 


Compensated Wave Transmission: 3 


Concentric Lines: (See Transmission 
Lines) 
Condensers: 
Capacitance: 748 
Compressed Air: 65 
Dry Electrochemical: 758 
Gang Testing Device: 519 
Geometric Variation: 28, 356 
High Voltage Air: 291 
Inspection: 685 
Leakage: 7 
Losses: 7, 1269 
Mica: 988 
Resistance: 7, 292, 748, 1269, 1432 
Straight Line Frequency: 271, 309, 
356 
Condenser Loud-Speaker: (See Loud- 
Speakers) 
Conductors: 
Electrolytic: 47 
Litzendracht: 12, 71 
Radio-Frequency Resistance: 71 
Cone Loud-Speaker: (See Loud- 
Speakers) 
Constitution: B 
Contact Potential: 1521 
Contacts: 
Chopper, in Vacuum: 1246 
Rectification at Metal: 1038 
Conversion Detectors: 1271 
Converter, AC to DC: 122 
Cooperation Committee Program: 763 
Coordinates, Normal: 410 


Coordination, Radio: 624 
Copper-Oxide Rectifier: 1043 
Cores, Eddy Currents: 781 
Cosmic Data Broadcasts: 880 
Coupled Circuits: 828, 942, 1031, 1149 
Coupling: 63, 180, 174, 179, 310, 320, 
329, 351 
Amplifiers with Staggered Circuits: 
1020 


Capacitance: 130, 160, 174, 329 
Capacitance and Magnetic Com- 
bined: 346 
Direct: 174 
Regeneration: 265 
Resistance-Capacitance: 354, 993 
Theory: 58, 87, 97, 130, 174 
Course Indicator, Audio Frequency: 
157, 182, 190 
Cross Modulation: 701, 1253 
Cross Talk, Reduction by Variable-Mu 
Tetrodes: 799 
Crystal Oscillators: (See Piezoelectric 
Crystals) 
Current Measurement: 425, 486, 1525 
Current Radio Literature: 490 
Cyclones and  Kennelly-Heaviside 
Layer: 1119 


D 
Decimal Classification of Radio Sub- 
jects: 521, 764 
Decimeter Waves: (See Ultra-High 
Frequencies) 
Decrement: (See also Resistance Meas- 
urement): 22, 23, 26, 40, 68, 101, 
112, 828 
Decremeter: 28 
Deionization of Mercury Vapor: 134 
Demodulation: (See Detector) 
Detector, Detection: H, 14, 34, 37, 
43, 49, 79, 116, 117, 151, 348, 
440, 463, 517, 549, 817, 825, 1069, 
1133 
Amplifying: 11, 35, 37, 48, 74, 78, 
105 


Anode Bend: 1377 

Anticoherers: 16 

Cerusite: 13 

Chopper: 105 

Coherers: 79, 102 

Contact: 119 

Conversion: 1271, 1429 

Copper-Oxide: 1043 

Crystal: 79 

Demodulation: 1069 

Diode: 1008, 1129 

Distortion: 348, 370, 844, 850, 858 

Einthoven Galvanometer: 17 

Electrolytic: H, 11, 56, 79 

Equation for Determining the 
d%,/de,?: 615 

Frequency Modulated Waves: 1351 
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Gas Flame: 14 
Grid: 348, 463, 569, 615, 803, 844, 
1008 
Grid Leak Power: 803 
Heterodyne: H, 11, 35, 37, 38, 43, 74 
High Signal Voltages: 602, 647 
Interlocking in First: 1247 
Linear: 817, 844, 850, 858, 1110 
Measurements: 342, 858 
Microphonic: 79 
Microwaves: 1044 
Modulated Waves: 983, 1110 
Plate: 602, 1377 
Power: 803 
Retarding-Field Tube: 1243 
Sensitivity: 81, 83 
Silicon: 342 
Small Signal Voltages: 366 
Sodium Vapor: 222, 256 
Steel and Iron: 79 
Taste: 177 
Thermionic Efficiency: 137 
Ticker: 3, 11, 17, 49, 79 
Tone Wheel: 17 
Ultra-Short Waves: 734 
Vacuum Tube: 14, 39, 93, 247, 314, 
348, 366, 399, 480, 549, 581 
Voltage: 439 
Developments in Radio: (See Annual 
Review) 
Dewey Decimal System: 521, 764 
Dielectric: 
Measurements: 1272 
Properties at Very High Frequen- 
cies: 1273 : 
Diode Detection Analysis: 1129 
Diode and Grid Circuit Rectification: 
1008 
Directional Reception, Transmission: 
(See also Transmission; Beam) 
Attenuation Over Pacific: 609 
System: 140, 199, 201, 317, 327, 847 
Variation: 288, 303 
Direction Finding: (See also Aircraft 
Radio; Range Beacon) 
peers Used by Coast Guard: 


Goniometer: 252 
High Frequency: 905, 936 
Marine: 290 
Transmission and Reception: 562 
Directive Antennas: (See Antennas) 
Disks and Rings, Effects of Magnetic 
Fields: 1261 


Displacement Currents, High-Fre- 
quency Resistance Effect on 
Coils: 1058 

Distortion: 


Audic Reproducing Systems: 1116 
Compensation: 1035 

Detection: 850, 858 

Fading: 870 

Frequency Modulation: 943 
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Harmonic: 850, 858, 1278 
Phase Modulation: 943 
Reduction by Variable-Mu Tet- 
rodes: 799 
Symmetrical Output Systems: 1055 
Tube: 
Calculation: 850, 900 
Measurement: 858 
Reduction: 877 
Distributed Capacitance: 1262 
Distributing Systems, R-F: 1401 
Disturbances of Extraterrestrial Ori- 
gin: 1170 
Diurnal Variations in Ionosphere: 
13 
Diversity Reception: 846, 847 
Duodynatron and Inner-Grid Dyna- 
tron: 1251 
Duplex Radiotelephone: 1016 
Dwarf Waves: (See Ultra-High Fre- 
quencies) 
Dynamic Coupling: 1492 
Dynamic Symmetry in Radio Design: 
1036 
Dynatron: 842, 930 
Crystal Control: 1050 
Grid Coupled: 1384 
Inner-Grid and Duodynatron: 1251 
Quantitative Study: 1417 


E 


Earth: (See also Antennas: Propaga- 
tion of Waves) 
Currents: 929 
High-Frequency Current in Return 
Circuits: 1241 
Potential Measurements: 1196 
Whistling Tones: 743 
Echo Signals: (See Ionosphere; Echo 
Signals) 
Eclipse: (See Propagation of Waves; 
Relative to Eclipse) 
Economies: 84 
Broadcasting: 1428 
Eddy Currents: 781, 1433 
Education: 21, 41, 338 
Electric Eye: (See Phototubes: Televi- 


a eT 


oe a, 


eee ee 


sion 
Electric Field, Oscillating Conductor: — 


841 
Electrical Music: 987, 1517 
Electrical Networks: (See Networks) 
Electrical Prospecting: 513, 662 
Electroelastic Phenomena: 751 
Electrodynamic Speaker: (See Loud- 


Speaker) 
Electromagnetic Field: 1475 
Electromagnetic Monochord A-F 


Measurement: 614, 1255 
Electromagnetic Shielding: 1108, 1485 
Electromagnetic Wave Penetration of 

Rock: 662 
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Electrometer: 

Measurement of Power: 1378 
Measurement of Resistance: 297 
Electromechanical Oscillograph: 1335 

Electron: 
Beam: 1511 
Emission: 39 ; 
After Filament Supply is Discon- 
nected: 1327 
Gun: 1309 
Music: 987, 1517 
Optics: 1497 
Oscillations: 552, 920, 933 
Without Tuned Circuits: 1273 
Theory: 37, 39 
Ultra-High Frequencies: 1182, 
1317 
Electromechanical Representation of 
Piezoelectric Crystal: 1399 
Electrometer, Quadrant: 1378 
Electrostatic Telephone Receiver: 35 
Hlettra, Radio on Yacht: 252 
Ellipse Diagram of Lecher Wire Sys- 
tem: 1097 
Equalization of Distortion in Re- 
ceivers: 1035 
Ethics of Radio Engineering: 5 
Expert Testimony Before 
Bodies: 861 


F 


Facsimile: (See also Printing Tele- 
graph): 324, 412, 568, 631, 632, 
633, 1413 

Eclipse Observed: 1345 

Fading: (See Propagation of Waves; 
Fading) 

Federal Radio Commission: 
Broadeast Division: 796 
Engineering Aspects: 616 

Ferro-Inductors and Permeability 
Tuning: 1117 

Fidelity, Conditions for Increase: 1199 

Field Intensity: (See also Propagation 
of Waves; Measurement, Received 
Signals) 

Broadcast Station Coverage: 267, 
322, 333, 514, 744, 817, 821, 870, 
892, 950, 13896, 1428 

Compact Meter: 1218 

High Frequency: 1136 

Measurement: 153, 199, 217, 224, 
228, 249, 255, 272, 279, 293, 321, 
322, 333, 342, 345, 347, 361, 372, 
434, 467, 504, 622, 859, 875, 1001, 


1218 
Recording: 825, 831, 911, 1065, 1224, 
1396 
Station Location Effects: 951 _ 
Field Strength: (See Field Intensity) 
Filters: 226, 295, 322, 341 
Anomalous Transmission: 1367 
Antenna and Valve Circuits: 550 


Official 
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Band Pass: 1527 
Hum in Rectifier, Systems: 1275 
Low-Pass: 1188, 1527 
Magnetotriction: 1161 
’ Power Supply: 853 
Properties of Transmission 
works: 1152 
Fire Hazard: 72, 90 
Flight, Effect on Hearing: 674 
Fluctuation Noise: 760 
Fork, Tuning: 1051 
Fourier Analysis R-F Wave: 1046 
Frame Aerials: (See Antennas; Loop) 
Frequency: 
a 474, 508, 525, 533, 619, 
86 
Analysis: 1045 
Bands for Types of Transmission: 
863, 943, 944, 945, 946 
Bridges, Audio: 582, 894 
Peoecrast Station Measurements: 
608 
Changers: 17, 29, 98, 163, 164, 165, 
167, 383, 389, 1075 
Conversion: 1330 
Distribution of Atmospherics: (See 
Atmospherics; Correlation with 
Frequency) 
Division: 789, 862, 927, 1132 
High Precision Standard: 599 


Net- 


Inductance Temperature Effect: 
1814 
Intelligence Transmission with 


Limited Band: 687 
International Comparison: 787 
Measurement: 373, 428, 429, 462, 
658, 1005, 1074 
Audio: 836, 852, 885, 894 
Definitions of Devices: 946 
Distant Transmitting Station: 
576 
Harmonics: 293, 1288, 1299 
Phase Difference: 112 
Radio: (See also Lecher Wires) 
576, 608, 809, 822, 867, 920 
Single Frequency Base: 554 
Standard Tuning Fork: 1051 
5 to 200 Cycles: 772 
Meters: 
Accuracy: 946 
Audio, Self-Indicating: 852, 894 
Radio, Direct Reading: 541 
Modulation: 9438, 1045, 1469 
Capacitance Variation Effects: 
1150 
Detector: 894, 13851 
Propagation Characteristics: 1483 
Reception: 1000 
Transmission Lines: 1260 
Visual Transmission: 1076 
Monitors: 1238 
Multipliers: 
Shock Excitation: 571 
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Thermionic: 639, 821, 862 
Reactance Chart: 1165 
Receivers: (See Receivers) 
Separation for Broadcasting: 1089 
Spectrum: 920 
Standards: 395, 475, 599 
Audio: 821 
Comparison: 787, 1520 
Interpolation Methods for Use 
With Harmonic: 771 
Japanese: 733 
Radio: 822, 867 
Secondary Referred to Standard 
Time Interval: 558 
Temperature Control: 794 
Thermostat Design: 487 
Tuning Fork: 1051 
Tolerances for Transmission: 829, 
946 
Transmitters: (See Transmitters) 
Transmission Line Control: 928, 
1462 
Variation of Oscillators: 1131 


G 


Gas Discharge Tube Oscillator: 836 
Generator: (See also Oscillator) 


Audio-Frequency Photoelectric: 885 - 


Direct-Current: 812, 881 
Theorem: 856 
Geophysical Prospecting: 513, 662 
Germany: 176, 823, 932 
Graphite Anodes for Tubes: 1143 
Grid Circuit Detection: 569, 1008 
Grid-Coupled Dynatron: 1384 
Grid Losses in Power Amplifiers: 594, 
1148, 1448 
Grid Rectification: 1008 
Grid Temperature: 1448 
Grinders: (See Atmospherics) 
Ground: (See Earth) 
Guidance, Radio: 1054 


H 


Harmonies: 17, 45, 75, 86, 88, 130, 
138, 139, 209, 241, 281, 296, 328, 
348, 350, 360 

Analysis: 688, 836, 850, 858, 895, 
900, 994, 1045, 1299, 1350, 1461 
Sone eh ecaanay 


Distortion: 1278, 1350 
Elimination in Transmitters: 970 
Frequency Division: 789 
Frequency Standards: 771 
Generator: 1233 

Measurements: 1315 


Production and Cross Modulation:. 
1253 


Transformer: 278 
Transmitter: 868, 946 


Oscillators: 
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Tubes with Resistive Loads: 1174 
Hearing: 

Effect of Flight: 674 
Heaviside Layer: (See Ionosphere) 


FOR Rn anergy: 


Heterodyne: H, 11, 35, 37, 38, 56, 74, : 


78, 105, 263 
Interference: 620 
Intrachannel: 817, 892 
High Fidelity: (See Receivers; High 


Fidelity: Transmitter; High Fi- — 


delity) 


High Frequencies: (See also Propaga- — 


tion of Waves: Ultra-High Fre- 
quencies). 
Broadcasting: 281 
Communication: 382, 383, 424 
Condensers, Mica: 988 
Measurements: 241 
Resistors: 1015 
Transmission: 201 
Historical: (See also Annual Review) 
A, B, 64, 79, 176, 230, 834, 924 
Review of Ultra-Short-Wave Prog- 
ress: 953 
Ten Years of Transradio—A Retro- 
spect: 949 
Homopolar Alternator: 150 
um: 
Elimination: 853 
Rectifier-Filter Systems: 1275 


I 


Wad 1200 
Image: (See also Television), 
Bea in Superheterodynes: 
1354 


Impedance: 
Magnetostriction Resonator: 640 
pewig Networks, R-F: 856, 923, 


Measurement of R-F: 1369 

Mutual, Antenna: 611, 1083 

Vertical Antenna: 1320 

Inductor, Inductance: 646 

Air Condenser: 1482 

Calculation: 660, 1138 

Constants: 124, 204, 400, 446, 529, 
530, 539 

Distributed Capacitance: 6, 183, 
1262 


Ferro-Inductor: 1117 
bean and Tables: 258, 400, 


High Frequencies: 1235 
Insulators: 319 

Low-Loss: 1386 

Measuring: 446, 539, 566 
Mutual: 1138 

Natural Period: 6 

No Leakage: 308 

Plane Polygonal Circuits: 1528 


a 
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Resistance: 
Displacement Effect: 
1058 
High-Frequency: 797, 842, 888 
R-F Choke Design: 1479 
Shielding: 1485 
Temperature Coefficient: 1314 
Toroidal Design: 1385 
paretaon with Magnetic Shielding: 


Current 


Induction and Radiation: 1184 
Inspection Service: 621 

Institute Affairs: A, B, 5, 79 
Eeeciaie of Russian Radio Engineers: 


Insulators: E, 2, 17, 19, 42, 72, 243, 


319, 325, 445 
Antenna: EH, 248, 325, 331 
Corona Effects: 19, 42 
Dielectric Constants and Power 
Factors: 287 
Dielectric Hysteresis: 26 
Mycalex: 754, 1162 
Interference: 235, 717, 931 
Adjacent Channel: 1229 
Are Mush: 139, 235 
Electric Cars: 1366 
ao in Motor Car Receivers: 
Extraterrestrial: 1170, 1393 
Heterodyne: 620, 817, 892 
High-Frequency Shared Band: 946 
Locating with Oscillograph: 747 
Man-Made: 623 
Noise Level: 321 
Phase Phenomena: 1232 
Radio: 588 
Coordination: 624 
Reduction: 345 
Re-Radiation: 302 
Signal-to-Static Ratio: 231, 264, 330 
Sources: 235, 345 
Station: 345 
Interfering Responses, 
odyne: 1394 
International: 
Communication: 811 
Polar Year Measurements: 1196 
Technical Consulting Committee on 
Radio Communication (C.C.I.R.) 
946 
Union of Scientific Radio Telegra- 
phy (U.R.S.1.): 219, 444, 499, 880 
Interstellar Interference: 1170, 1393 
Inventing: 340 
Ionosphere, Ionization: (See also Prop- 
agation of Waves) 426, 432, 524, 
613, 749, 897, 914, 1092, 1098, 
1240, 1280, 1361, 1364 


Superheter- 


Echo Signals: 374, 420, 461, 476,. 


515, 579, 626, 628, 684, 1264 
Long Delay: 627, 642 
Phase: 645 3 


Retardation: 1263 
Short Range: 580 
Short Time: 826 
Wave Path Study: 643 
Gas Modulator: 1254 
Huancayo Observatory: 1279 
Kennelly-Heaviside Layer: 70, 343, 
441, 442, 476, 507, 575, 598, 628, 
659, 815, 816, 880, 897, 929, 968, 
981, 1017, 1221, 1887 
Measurements: 1176 
Retardation and Echoes: 1263 
Iron at Radio Frequencies: 51, 75, 111, 
113, 114, 170 


K 


Kennelly-Heaviside Layer: (See Iono- 
sphere) 

Keying, Radiotelegraph: 823, 846, 
1220 


Kinescope: 1191 
Kyle Condenser Loud-Speaker: 601 


L 


Lamps, Panel: 1460 

Laws and Regulations: D, 20, 21, 25, 
28, 41, 60, 79, 85, 90, 1382, 448, 
657, 724, 725, 735, 796, 861, 924, 
1183 

League of Nations Wireless Station: 
IPRYS 


Lecher Wires: (See also Transmission 
Lines) 920, 925, 934, 1096 
Life Test Power Supply: 1145 
Light: 
Flux Generator: 1187 
Modulating: 1178 
Light and Power Engineering Applied 
to Radio: 171 
Lightning: 72, 76, 90 
Literature, Current Radio: 490 
Loaded Transmission Lines: 1059 
Loading Coils: 110 
Long-Wave Daylight Transmission: 
991 


Loop Antenna: (See Antenna) 
Loud-Speaker: 305, 329 
Condenser: 601, 827 
Cone Vibration: 860 
Design: 1250 
Direct Radiator: 1524 
Driving Unit: 305 
Dynamic: 876 
High Fidelity: 1201 
Horns: 269, 1524 
Kyle Condenser: 601 
Measurements: 537, 937 : 
Output at Various Frequencies: 567 
Piezoelectric: 937, 1171 
Testing: 269, 375 
Theory: 269 
Low-Pass Filter: 1188 
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Magnetic Field: 
Action of Rings and Disks: 1261 
Oscillating Conductor: 841 
Magnetic Materials: 596, 1433 
Magnetic Shielding: 
Variation of Inductance: 781 
Magnetic Storms and Wireless Teleg- 
raphy: 564 
Magnetostatic Oscillators: 1053 
Magnetostriction: 
Filter: 1161 
Low Temperature Coefficient Alloys: 
1217 


Oscillators: 543, 883, 942 
Resonator: 640 
Magnetron: 933, 1464 
Modulation: 1473 
Oscillations: 1498 
New Type: 780 
Short-Wave Limit: 572 
Theory: 1147, 1197, 1274 
Man-Made Interference, Radio En- 
gineer’s Responsibility; 623 
Manufacturing Control of Radio Re- 
ceiver: 757 
Marine Direction Finder: (See also 
Direction Finding) 290 
Marine Radio Operation: 4 
Masts: 
Antenna: 923 
Insulation of Guyed: 370 
Maximization: 384 
Measurements: (For Specific Measure- 
ments see limiting terms: such as, 
antenna, resistance, frequency, 
etc.) 
Ammeters: 1525 
Campbell-Shackelton Shielded Ra- 
tio Box: 1007 
Fe acces. Oscillograph: 1027, 


Double Hump Phenomena Through 
Bridge: 711 

Instruments, Rectifier: 1324 
Null Method: 48 
Phase Shifting Bridge: 779 
eta aha Sk Potentiometer: 
Wattmeter: 1459 

Mercury Rectifier: 1490 
Grid-Controlled: 1334 
Hot-Cathode: 1316 

Meteors: 879, 1067, 1068, 1319 

Meteorological Balloons; Radio Track- 

ing: 905 

Meter: 824 
Multirange Rectifier: 1324 
Radio-Frequency: 541, 1525 

Mica Condensers in High-Frequency 
_ Circuits: 988 

Microphones: H, 51, 234, 282, 534 
Cavity Resonance: 746 


Lapel Velocity: 1306 
Piezoelectric: 937 
Ribbon: 1114 

Microphonic Improvements in Vac- 
uum Tubes: 637 

Microwaves: (See Ultra-High Fre- 
quencies) 

Modulator, Modulation: (See also 
Transmitter: Vacuum Tubes): H, 
11, 51, 152, 180, 184, 1938, 218, 
242, 282, 341 

Amplitude, Frequency, and Phase: 
943 
Condenser Microphone: H, 234 
Cross: 701, 799, 1253 
Demodulation: 1069 
Detection of Two Waves: 983, 1110 
Distortion in Amplifier Tubes: 1350 
Frequency: 745, 1045 
Capacity Variation: 1150 
Detector: 894 
Reception: 1000 
Visual Transmission: 1076 
Harmonic Distortion in Wave: 1278 
Hydraulic: H 
Ionized Gas: 1254 
Magnetron: 1473 
Measurement: 1257 
Hector Tube Peak Voltmeter: 
Methods for Light: 1178 
ee from Physical Viewpoint: 
678 


Oscillograph Indicator: H, 282 

Outphasing: 1408 

Pallophotophone: 188, 234 

Phase: 943 

Power Amplifier: 1502 

Power Law: 1151 

Series: 1348 

Superposition of Two Radio Fre- 
quencies: 1070 

Tolerances: 946 

Transformer Coupled: 1130 

Transmission Lines: 1260 

Ultra-Short Waves Modulated by 


Several Modulated High Fre- 
quencies: 1004 
Monitors: 


Standard Frequency: 1363 
Testing of Frequency: 1238 
one pots A-F Measurements: 614, 
1255 


Moon: (See Ionosphere: Propagation 
of Waves) 

Motional Impedance: 94 

Motion Pictures: 776 

Mount Royal Tunnel, Reception Ex- 
periments: 559 

Multiple Signals: 
Echoes) 

Multiplex Transmission: 944 


(See Ionosphere; 


wae 
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Multirange Receivers, 
Testing: 1355 
Multivibrator: 699, 867, 927 
Four-Electrode Tube: 786 
ee Instruments, Electronic: 987, 


15 
Mycalex: 754, 1162 


Design and 


N 


National Broadcasting Company: 654 

Naval Radio: 27, 49, 56, 65, 110, 140, 
185, 679 

Navigation, Marine Direction Find- 
ing: 562 


Negative Resistance: 842, 854, 930, 


1397, 1494 
Networks: (See also Circuit Analysis) 

Behavior of, with Normalized 
Meshes: 561 

Coupled Circuit and Transducer 
Theory: 1095 

Designing Resistive Attenuating: 
1323 

Dissipation in Phase-Compensating: 
1388 


Equivalent Circuits of Active: 1082 
Equivalent Electrical: 1010 
Graphical Analysis: 1466 

Normal Coordinates: 410 
Nonuniform Transmission Line: 


1011 

Response for Television: 1409 

R-F Impedance Measurements: 
1369 


Theory: 1047, 1436 
Transmission of High-Frequency: 
1081 
Neutralization: 329, 857 
Noise: (See also Atmospherics) 921, 
931 


Characteristics: 1522 

Circuit and Tube: 693, 837, 846, 869, 
896 

Fluctuation in Receivers: 760 

Measuring: 224, 1318 

Output Due to A-C Operation: 1024 

Tolerance For Transmission: 944 


O 
Operation: 

Codes: 21, 25, 41, 85 

Duplex: 126, 145, 149, 187, 228 

Economics: 84, 127, 218 

High Speed: 152 

Multiplex: 162 

Personnel: 21, 25, 41, 127 

Ship-Shore Radiotelephone System: 
974 

Steamship Radio: 

Traffic: 25, 27, 41, 60, 84, 127, 261, 
326 

Wire vs. Radio: 127 
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Optical Behavior of Ground for Short 
Radio Waves: 1120 
Optics of Radio Transmission: 948 
Oscillator, Oscillations: 224 
Audio Frequency: 966 
Gas Discharge: 836 
Tuning Fork: 821, 1051 
pedis ae Control of Regeneration: 
Barkhausen-Kurz: 1325, 1489 
Beat Frequency: 587, 714 
Capacitance Variation: 1150 
Circuit Impedance: 842 
Constant Frequency: 750, 940, 1131 
Duodynatron: 1251 
Dynatron: 842, 940, 941, 1050, 1251, 
1384, 1417 
Electron: 920, 933, 1325, 1489 
Plane Electrodes: 1308 
Without Tuned Circuits: 1273 
Four-Electrode Tube Beat Fre- 
quency: 714 
Frequency Comparison: 1520 
Frequency Control: (See Piezoelec- 
tricity: Transmission Line) 
Frequency Modulation: 1150 
Harmonic Elimination: 970 
Inductance Temperature: 1314 
Linear Operating Characteristic: 


1073 
Local Standard: 136, 194, 272, 333, 
342 
Magnetostatic: 1053 
Magnetostriction: 543, 883, 1217 
Magnetron: 572, 780, 933, 1147, 
1197, 1274, 1473, 1498 
Multivibrator: 699 
Nonlinear Theory: 1276 
Operation on Common Load: 1195 
Parasites and Instability: 1382 
Periodically Varying Capacitance: 
1219 


Piezoelectric: (See Piezoelectric Crys- 
tals) 
Polyphase: 307 
Push-Pull: 682 
Radio Frequency: 839 
Auxiliary Frequency Control: 545 
Relaxation, 786, 867, 927 
Resistance: 713 
Singing Audion: 14 
Spurious: 301 
Standard Signal: 839 
Synchronization: 862 
Theory: 1, 101, 124, 942, $276 
Triple Grid Tube: 1203 
Tuned Circuit Controlled: 
Classified: 942 
Colpitts: 940, 941, 942 
Frequency Stability: 887, 940, 941 
Grid Tuned: 940, 941 
Hartley: 886, 933, 940, 942 
Load Impedance: 856, 933 
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Meissner: 942 

Plate and Grid Tuned: 940, 942 
Plate Tuned: 862, 940, 942 
Theory: 886, 940, 942 


Transmission ‘Line Frequency 
Controlled: 928 
Ultra-High-Frequency: (See also 


Oscillators: Electron, Magnetron) 
848, 920, 928, 933, 953, 954, 1006, 
1029, 1053, 1186, 1305, 1322 
Unsymmetrical: 1484 
Warbler, 317 
Oscillograph: 
Cathode-Ray: 173, 836, 935, 942, 
1063, 1402 
High-Frequency Sweep Circuit: 
1359 


Locating Radio Interference: 747 
Luminescent Materials: 1403 
Measurements in Positive Grid 
Region: 1144 
Space Charge Distortion: 1236 
Terminology: 1404 
Time Axis: 1481 
Electromechanical: 1335 
Quadrature: 1335 
Overland Stations: 3, 27, 141 
Overland Transmission: 1175 


Pp 

Pads: 

Resistive Attenuating: 1323 
Parasites in Transmitters: 1382 
Patents: 175, 340 
Patrol System, Radio: 1156, 1503 
Permeability Tuning and Ferro-In- 

ductors: 1117 

Phase Compensating Networks: 1388 

Phase Difference Measurement: 112 

Phase Modulation: 943 

Phase Shift: 

Bridge: 894 

Elimination Between Antennas: 

1234 

Radio Transmitters: 1002 
Photometry, Stellar: 306 
Photoradio: 598, 1313 
Photo Transmission: (See Facsimile: 

Television) 

Phototubes: (Photocells, 
tric Tubes 

Generator for Testing: 1187 

Iconoscope: 1200 

Operating Characteristics: 661, 885 

Secondary Emission: 1313 

Thin Film: 851 
Physical Aspect of Radio: 64 
Picture Transmission (See Facsimile: 

Television) 

Piezoelectric Crystals, Piezoelectricity: 
371, 394, 419, 429, 449, 472, 491, 
495, 526, 547, 937, 1453 

Bibliography: 460 


Photoelec- 
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Characteristics: 788, 886 

Conference: 800 

Dimensional Effects: 873 

Dynatron Oscillator: 1050 é 

Electromechanical Representation: 

- 1399 

Equivalent Network: 849, 886 

Frequency Comparison: 787 

Hollow Cylinders: 1519 

Loud-Speakers, Microphones, Pick- 
ups: 937, 1171 

Mountings: 407, 495, 822, 867, 965 

Oscillators: 194, 288, 322, 339, 359, 
371, 383, 394, 407, 449, 523, 547, 
723, 1206, 1249, 1519 

Push-Pull Circuits: 682 

Resonators: 194, 283, 472, 721, 787, 


1336 
Rochelle Salt,: 937 
Short-Wave Receivers: 697 
Temperature: 
Coefficient: 600 
Control: 750, 867, 965 
Terminology: 800, 801 
Testing: 709 
Transmitter: 359, 464, 996 
Variation: 886 
beeper 419, 449, 600, 822, 998, 
134 
Young’s Modulus: 1454 
Piloting by Induction: 157, 182, 190 
ae re ck Contribution to Radio: 
1061 
Plane Polygonal Circuits: 1528 
Plate Rectification: 602, 1377 
Poland Transoceanic Station: 312 
Polar Year Measurements: 1196 
Polarization: (See Propagation of 
Waves) 
eres rts Electrical Conditions: 


Police Radio: 1156, 1503 

Polyphase Generator: 307 
Potentiometric Amplifiers: 1506 
Power: : 
Bod er for R-F Amplifiers: 


Measurement: 835, 893, 1378, 1514 
Transmitter: 835, 946, 1288 
Supply: 
Life Test: 1145 
Operation on Common: 1195 
Receiver: 295, 696, 853 
Regulation: 1457 
Transmitter: 291, 679 
Induction Coil: 905 
Law Modulator: 1151 
Lines Carrying Radio Frequencies: 
149, 189 
Preferred Numbers: 358, 1426 
Printing Telegraph: 944 
Prism, Sound: 1299 
Production, Receivers: 757 


Se ee 


—— 
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Propagation of Waves (See also At- 


mospherics: Field Intensity: Iono- 
sphere) 224, 289, 653 

Around Earth: 374, 441, 461 

Attenuation: 790, 1175 

Committee: 444, 1173 

Direction: 199, 466, 1066, 1202 

Echoes: (See Ionosphere: Echo Sig- 
nals) 

Fading: 3, 10, 15, 52, 255, 321, 322, 
333, 347, 361, 393, 466, 531 
Distortion: 870 
High Frequency: 466, 846, 847 
Medium Frequency: 882 
Recorders: (See Field Intensity; 

Recording) 


£ ‘ 
Reduction: 846, 847, 1333, 1447 


Short Period: 598 
Weather Conditions: 548 
Formulas: 72, 73, 103, 153, 289, 321, 
336, 349, 704, 790, 817, 878, 898 
Frequency Modulated: 1483 
Ground: E, 52, 57, 348, 392, 829, 
929, 936, 1451 
High-Frequency: 316, 343, 347, 374, 
376, 382, 383, 392, 420, 461, 471, 
Bee OP: 716, 795, 878, 992, 1066, 
1 


Currents in Ground Return Cir- ~ 


: cuits: 1241 
Hollow Metal Tubes: 1512 
Long Distance: 3, 9, 15, 34, 49, 65, 
110, 141, 374, 382, 383, 441, 612, 
785, 1093 
._Low Frequencies: 609, 767, 878, 
1093 


Measurement Received Signals: 30, 
56, 81, 83, 197, 198, 202, 205, 210, 
215, 217, 220, 227, 233, 240, 246, 
251, 254, 259, 266, 272, 279, 293, 
299, 349, 357, 372, 402, 509, 605, 
683, 766, 922, 991, 1001, 1164 

Medium Frequencies: 816, 892, 898 

Multiple Signals: 579, 684 

Night Errors: 722 

Optimum Frequencies: 829, 874, 912 

Optical Behavior of Ground: 1120 

Optics of Radio Transmission: 948 

Over Spherical Earth: 1347 

Paths: 936 

Penetration of Rock: 662 


Phase Interference Phenomena: 
1232 

Polarization: 327, 671, 935, 936, 
1146, 1231 


Polar Regions: 1280 

Radio Frequencies Over Wires: 14, 
149, 189, 207 

Range: 15, 316, 382, 392, 717, 821, 
826, 829, 870, 874, 878, 892, 898, 
910, 912, 914, 922, 936 

Reflection and Refraction: 3, 5, 10, 
52, 57, 70, 289, 322, 343, 577, 762, 


843, 859, 865, 874, 914, 923, 935, 
936 


Relative to: 
Atmosphere: 10, 1515 
Atmospherics: 15, 473 
Cyclones and Anticyclones: 1119 
Day and Night: 10, 52, 347, 383, 
gee 785, 878, 921, 935, 936, 


Earth: 577, 1515 
Currents: 929 

Eclipses: 311, 363, 416, 816, 1105, 
1106, 1107, 1222, 13845, 1360, 
1406, 1493 

Land and Water: 347 

Location of Station: 951 

Mars: 629 ; 

Teaeprologion) Influence: 404, 739, 

9) 


Meteors: 879, 1067, 1068, 1319 
Moon: 10, 15, 816 
Rain and Fog: 738 
Seasons: 15, 30, 34, 785 
Solar Phenomena: 10, 15, 308, 
321, 364, 397, 417, 431, 443, 630, 
644, 793, 829, 833, 846, 864, 
878, 912, 922, 929, 967, 980, 
1222, 1407 
Temperature: 15, 279, 357, 473 
Terrestrial Magnetism: 255, 364, 
393, 397, 564, 606, 644, 793, 
829, 846, 878, 912, 929, 1449 
Topography and. Ground: 267, 
273, 380, 848, 870, 929, 992 
Vapor Pressure: 15 
Weather: 52, 548, 712 
Wind: 15 
Retardation and Echoes from Iono- 
sphere: 1263 
Short Distance: 563 
Skip Distance: 316, 348, 347, 441, 
508, 914, 1415 
Sky Wave: 815 
Sommerfeld Integral: 1516 
Summary of Radio Wave: 717 
Transoceanic: 3, 9, 17, 31, 152, 293, 
312, 321, 443, 814, 829, 843, 847, 
890, 912, 929, 991, 1078, 1291, 
1450 
Ultra-High Frequencies: 577, 737, 
738, 843, 1041, 1100, 1101, 1102, 
1103, 1159, 1259, 1346, 1415, 
1416, 1496 
Urban Survey: 434, 1472 
0.5 Meter Waves: 737 
1.5 to 3.5 Megacycles: 1175 
3 Meter: 708 
5 Megacycle Transmission: 1344 
50 to 2000 Kilometers: 1135 
73 Centimeter Waves: 1346 
75 Centimeter Tests: 1310 
150 and 2000 Kilocycles: 1135 
1000 Kilometer Range: 612 
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Prospecting, Electrical: 513, 662 

Protective Devices: 72, 90 

Pyro-Electric Phenomena: 751 

Pyrometer Measurement of Power: 
835 


Q 


Quadrant Electrometer: 1378 

Quadrature Oscillograph Electrome- 
chanical: 1335 

Quasi Optical Waves: (See Ultra-High 
Frequencies) 


R 


Radiation: (See Antennas) 
Induction: 501, 1184 
Resistance of Concentric Line: 1163 
Radio City: 1026 
Radio Guidance: 1054 
Radio Inspection Service: 621 
Radio Manufacturers’ Association: 
494 


Radio Movies: (See Television) 
Radio Range: (See Aircraft Radio; 
Range Beacon) 
Radio System: 
British Post Office: 777 
Police: 1156, 1503 
Radiomarine Corporation: 975 
R.C.A. Communications: 705 
R.C.A. Network: 778 
Ship-Shore Radiotelephone: 974 
Steamship: 4 
Transoceanic Radiotelephone: 1078 
Transradio: 949 
Two-Way Radiotelephone: 1016, 
1503 
Radiometeorography with Unmanned 
Balloons: 1405 
Radiotelegraphy in Science: 544 
Radiotelephone: (See Broadcasting: 
Telephone) 
Railroad Trains: 102, 405 
Rain Static: 1488 : 
R.C.A. Photophone System: 77 
Reactance-Frequency Chart: 1165 
Receivers, Reception: (See also Am- 
ee Ultra-High Frequencies) 
Aircraft: (See Aircraft Radio) 
A-C Operated: 686, 853, 1014, 1024 
Automatic Control: 
Frequency: 1391 
Selectivity: 1412 
Volume: 423 
Automobile: 698, 990 
Barrage: 126 
Battery Design: 963 
Classified: 345 
Distortion: 1035 
Diversity: 846, 847 
Duplex: 9 


Dynamic Symmetry in Radio De- 
sign: 103 

Filament Supply from 25-Ke. Cur- 
rent: 696 

Frame Aerials for Short-Wave: 1205 

Frequency Control: 697, 1391 

Frequency Modulation: 1000, 1469 

Ground Wire: 125 

Heterodyne: 38 

High Fidelity: 1199, 1242, 1356, 
1358 


High Frequency: 304 

Homodyne: 218 

Interfering Responses in Superhet- 
erodyne: 1354, 1394 

Intermediate Frequency: 1414. 

Long Wave: 535, 739 

Measurements: 365, 377, 430 

Modulated Waves and Selectivity: 
439 

Mount Royal Tunnel: 559 

Multirange: 271, 1830, 13855 

Noise: 760, 837, 846, 869, 896 

Neutrodyne: 329, 857 

Panel Lamps: 1460 

Portable: 333 

Production Control: 757 

Quartz Control: 697 

Radiotelephone: 535, 1016, 1078 

R-F Choke: 1479 

Reflexing: 274 

Relation to Regulation: 617 

Remote Control: 1312 

Ribbon Telephone: 1115 

Resistance-Capacitance Coupled for 
Television: 993 

Resonance Circuit Side-Band Coef- 
ficient: 1056 

Selectivity: 329, 345, 379, 439, 857, 

863, 884, 989, 1034 

Automatic Control: 1412 
Expanding: 1356 

Sensitivity: 329, 719, 977 

Servicing Broadcast: 344 

Single Control: 132 

Superheterodyne: 167, 322, 352, 

565, 847, 1429 

Design: 720 
Image Suppression: 13854 
Interfering Responses: 1394 
ee in First Detector: 


Multirange: 1330 

I-F Transformer Design: 1414 
Superregeneration: 236, 274, 1374 
Television: 1123, 1193, 1297, 1445 
Testing: 527, 574, 685, 756, 1204, 

1355, 1357 : 
Theory: 133 
Degree A: Highly Selective: 


Tuning: 
Antenna Effect: 497 
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Permeability: 1117 
Wave Resonance: 649 
Ultra-High Frequencies: (See Ultra- 
High Frequencies) 
Visual: 188 ; 
Volume Control: 423, 847, 848, 1043 
12,000 Kilometers Away: 1028 
Reciprocal Theorems in Radio Com- 
munication: 591 
Reciprocity in Electromagnetic, Me- 
chanical, Acoustical and Inter- 
connecting Systems: 590 
Recorder, Recording: (See also Field 
Intensity: Ionosphere; Propaga- 
tion of Waves; Measurement Re- 
ceived Signals) 
Galvanometer: 255 
Pallophotophone: 234 
Phonographic: 102, 200 
Photographic: 16, 188, 200, 322, 324 
Telegraph: 200 
Telegraphone: 14 
Rectifier, Rectification: (See also De- 
tector: Power Supply) 
Analysis: 209 
Cold Cathode: 191, 584 
Contact (Copper Oxide): 824, 1043 
Hlectrolytic: 334 
Gaseous: 191, 584 
Grid-Controlled Mercury Arc: 1334 
Hot Cathode Mercury: 680, 818, 
1316 ; 
Hum in, and Filter Systems: 1275 
Instruments: 824, 1324 
Mechanical: 223 
Mercury: 1490 
Metal Contacts: 1038 
Polyphase: 192, 301, 813 
Thyratrons, Life Test Power Sup- 
ply: 1145 
References to Radio Literature: 490 
Reflection and Refraction: (See Prop- 
agation of Waves; Reflection and 
Refraction) 
Regeneration: 37, 38, 56, 78, 81, 83, 95, 
203, 265, 270, 318, 492 
Effect on Sienal Strength: 558 
BS ereees with Automatic Control: 
121 


Theory and Experiment: 1289 
Ultra-Short-Wave Oscillators: 954 
Prevention: 
Neutralization: 329, 857 
Screen-Grid Tube: 838 
Shifting Phase of Feed-Back: 346 
Regulations: 
_ Administration: 924 
Broadcast Stations: 618, 657 
International: 946 
Municipal: 90 
Relaxation Oscillation: 867, 927 
Four-Electrode Tube: 786 


Relay: 
Television: 1298 
Thyratron: 1230 
Time-Delay: 872 
Voice-Operated: 829 
Remote Control: 
Broadcast Receivers: 1312 
Resistors, Resistance: 
Antenna: (See Antennas; Resistance) 
Capacitance Coupled Amplifier: 1032 
Concentric Transmission Lines: 
1163 
Condenser: 748, 1269, 1432 
Coils: 797, 1058 
Measurement: 
Calorimeter: 112, 835 
Circuit: 718, 842 
Electrometer Method: 297 
High Frequency: 840, 1015, 1057 
Negative: 93, 206, 339, 930, 1397 
Skin Effect: 71 
Spark: 68 
ee R-F Amplifying Circuits: 
46 
Tuning: 1248 
Resonance: 
Cavity: 746, 876 
Circuit: 1056 
Circuit Impedance: 842 
Indicator: 109, 761 
Parallel: 1094, 1290 
Thevenin’s Theorem: 1139 
Resonator: (See Piezoelectric Crystals) 
Retardation: (See Propagation of 


Waves) 
Retarding-Field Tube Detector: 1243 
Reverberance: 1114 
Rhombic Antennas: (See Antennas) 
Ribbon Telephone Receiver: 1115 
Ribbon Microphone: 1114 
Rings, Effect of Magnetic Fields: 1261 
aaa Salt: (See Piezoelectric Crys- 
tals 
Rock Penetration by Waves and Audio 
Frequencies: 662 
Rotary Field Generator: 307 
Russia: 230 


S 


Safety at Sea: D, 20, 21, 25, 79, 85 
Scanner: (See Television) 
Science, Importance of Radioteleg- 


raphy: 544 
Secondary Emission Devices: 1313, 
1439 


Selectivity: (See Receivers, Selectiv- 
ity 
Senaiuria: (See Receivers; Sensitiv- 
ty) 
Sree Rie aaition® 1348 
Shielding: 155, 308, 329, 839 


Electromagnetic: 1108, 1485 
Engine Ignition: 727 
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Spray, Tubes: 1118 
Ship-Shore Radiotelephone: 1079 
Ship Stations: D, 4, 20, 27, 59, 60, 79, 
228, 252, 326 
Shock Excitation, Frequency Multi- 
plication: 571 
Shore Stations: 27, 54, 79, 261, 326, 
520 


Effect of Location upon Signals: 951 
Short Waves: (See High Frequencies: 
Ultra-High Frequencies) 
Side Bands: 
Asymmetric: 945 
Measurement: 943 
Resonance Circuit Coefficient: 1056 
Theory: 943, 945 
Transmission: 944, 945 
Signal Intensity: (See Field Intensity: 
Propagation of Waves; Measure- 
ment Received Signals) 
Signal Strength: (See Propagation of 
Waves) 
Singing Audion: 14 
Single Side-Band Telephony: 1362 
Skip Distance: (See Propagation of 
Waves) 
Solar Activity: (See Atmospherics: 
Propagation of Waves) 
Sommerfeld Integral: 1516 
Sound: 
epee and Ribbon Microphone: 
Measurement: 876, 931 
Motion Pictures: 776, 909 
Prism: 1299 
Recording: 831, 909 
Reflection: 909 
Reproduction: . 
Electrodynamic Speaker Design: 
1250 
High Fidelity Loud Speaker: 1201 
Spark Gaps: 108 
Speech Input Equipment: 655, 932 
A-C Operated: 1172 
Standard Frequency: 241, 283, 284, 
296, 395, 429, 475, 487, 599 
Tig 283, 339, 371, 429, 


Standing Waves: 241, 250, 284 
Transmission: 
Coverage: 1344 
Equipment: 1223 
Monitoring: 1363 
Tuning Fork: 296, 328, 429, 1051 
Standard Signal Generator: (See Oscil- 
lator) 
Standing Waves: 923, 925, 934 
Static: (See Atmospherics: Interfer- 


ence 

Static Impedances of Magnetostric- 
tion Resonator: 640 

Stations: 


Effect of Location Upon Signals: 951 
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Installation Precautions: 72 
League of Nations: 1237 ‘ 
Municipal Regulations Covering: 90 
Poland: 312 
Rome (San Paolo): 145, 148, 520. 
Westinghouse at Saxonburg, Pa.: 
1003 
Steel-Cylinder Rectifier: 1334 
Stellar Photometry: 306 
Storage Batteries: 20, 98, 334 
Stratosphere: (See Ionosphere) 
Studios, Radio City: 1026 
Submarine Signaling, Audio: 216 
Sun Spots: (See Atmospherics: Propa- 
gation of Waves) 
Superheterodyne: (See Receivers: Su- 
perheterodyne) 
Superposition of Two Modulated Ra- 
dio Frequencies: 1070 
Superregeneration: (See 
Superregeneration) 
Wave Meter: 1185 
Suppressed Carrier Transmission: 944, 
945 


Receivers; 


Surges in Audio Apparatus: 583 
Survey of Radio Developments: (See 
Annual Review) 

Sweep Circuit: 1359, 1481 
Symmetry: 

Dynamic in Radio Design: 1036 
Synchronization: 

Broadcast Stations: 1158, 1277 
Syntraction: 

Automatic of Two Carriers: 1326 


T 


Telegraph Printer: 944 
Telephone, Telephony: H, 11, 17, 20, 
29, 39, 51, 98, 102, 106, 184, 187, 
729, 811, 829 
Aircraft: (See Aircraft Radio) 
Duplex: 126, 149, 187, 228 
Carrierless: 264, 300, 301 
Modulation: 678, 745 
Radio and Wire Line: H, 187, 207 
Receivers (Headphone Type): 94, 
96, 226, 298, 1115 
Reception: 847 
Ship-Shore: 946, 974, 1079 
Short-Wave: 716, 729, 737 
Single Side Band: 300, 301, 1362 
Transoceanic: 171, 300, 321, 535, 
829, 847, 1078 
Two-Way Circuits: 1016 
Unattended System: 1400 
Television: (See also Propagation of 
Waves; Ultra-High Frequencies) 
412, 631, 632, 924, 1295 : 
Amplifiers: 993 
Cathode-Ray Tubes: 1027, 1062, 
1200, 1445 
Definition: 1160 
Germany: 1470 


ee en 


ee hr. ee a nate 
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Iconoscope: 1200 

Image Characteristics: 1189, 1331 
Modulation Frequencies: 1076 
eee 1052, 1128, 1198, 1297, 


Relay Link: 1298 
Response of Network: 1409 
Scanning: 1458 
Drum: 634 
Standards: 635 
System: 1190, 1191 
Transmitter: 1192, 1296 
Temperature Coefficients: 
Inductance: 1314 
Quartz Plates: 600 
Temperature-Control: 
Piezo Oscillator: 750, 965 
Temperature Rating Aircraft Genera- 
tors: 672 
Ten Years of Transradio—A Retro- 
spect: 949 
Terrestrial Magnetism: (See Propaga- 
tion of Waves) 
Test Devices, Visual: 1042, 1204 
Testimony Before Official Bodies: 861 
Tetrode: (See Vacuum Tubes) 
Theory, Theorem: 
Equivalent Generator: 695 
Maximization: 384 
Network: 1047, 1436 
Preferred Numbers: 358, 1426 
Reciprocity: 457 
Thermocouple Ammeters: 1525 
Thermostats: 867 
Thevenin’s Theorem: 1139 
Thyratron: (See Vacuum Tubes) 
Time Difference Tests: 16 
Time Signals: 27 
Radio Electric Clock System: 769 
Tone Correction, Receivers: 1157 
Topography and Short-Wave Recep- 
tion: 992 
Toroids: 111, 155, 400 
Towers: (See Antennas) 
Transducers: 
Nonlinearity: 1137 
Theory and Coupled Circuits: 1095 
Transformers: 
Audio-Frequency: 390, 398, 538, 
1430 
Intermediate-Frequency: 1414 
Mechanically Resonant: 979 
Modulators Coupled: 1130 
Output: 493 
Power: 813 
Radio-Frequency: 320, 346, 351, 505 
Resonance, 92, 108 
Spark: G, 44, 53 
Transients: 53, 813, 1523 
Keying: 1220 : 
Transmitter, Transmission: (See also 
Absorption: Attenuator: Field In- 
tensity: Ionosphere: Propagation 


of Waves: Ultra-High Frequen- 
cies) 

Aircraft: (See Aircraft Radio) 

Arc: H, 3, 17, 29, 42, 49, 59, 61, 63, 
65, 79, 82, 110, 123, 131, 139, 145, 
148, 179, 186, 225, 280, 337 

Automatic: 9, 85 

Auxiliary: D, 79 

Band Widths: 948, 944, 945, 946 

Beam: C, 201, 424, 471 

Bibliography: 875 

Broadcast: 464, 653, 775, 834, 1090, 
1242, 1287, 1358, 1495, 1502 

Chart: 73, 508 

Common Frequency: 710 

Comparison: 337 

Compensated Wave: 3 

Dynamo: R-F: H, 1, 11, 17, 29, 45, 
51, 71, 79, 106, 150, 152, 171, 337 

Efficiency: 835, 893 

Electrical Networks: 1152 

Electrostatic: 29 

Fog Signal: 291 

Frequency: 

Control by Transmission Lines: 
9 


28 ‘ 
Modulated: 943, 1469 
Multiplication: 639 
Stability: 946, 969 
Tolerances: 829, 946 

Ground Wire: 125, 135, 147 

Harmonics: 868, 946, 970, 1288 

Heating: 478 ; 

High Fidelity: 1242, 1358 

High-Frequency: 201, 304, 382, 520, 
706 


High Power: 110, 171, 280, 301, 706, 
1287 

High Spark Frequency: 22, 24, 128, 
148 


Impulse and Impact: 106 

Induction Coil: 79 

Instability: 1382 

Intelligence with Limited Frequen- 
cies: 687 

Interrupted Continuous Waves: 248 

Keying: 823, 1220 

Lines: (See also Lecher Wires) 
Coaxial: 1163, 1478 
Concentric: (See Transmission 

Lines; Coaxial) 
Earth Currents: 929 
Frequency Control: 928, 1462 
Frequency Modulation: 1260 
Graphical Methods: 1096 
Linearly Tapered: 1059 
Losses: 1446 
Nonuniform: 1011 
Radio-Frequency: 830, 840, 846, 
856, 882, 923, 925, 1096, 1401 

Receiver Using: 1478 
Short-Wave Radio System: 1019 
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Losses: 69 Magnetostatie Oscillators: 1053 
Low Power: 464 Magnetron: 933, 1274, 1464, 1498 
Meteorological Balloons: 905 Measurements: 1074, 1375, 1504 
Modulated Ultra-Short Waves: 1004 Modulated by Several Modulated 
Modulation: (See Modulator) High Frequencies: 1004 
Monitoring: 823 New Field: 1181 
Multiphase: 46 Oscillator: (See also Oscillators; 
Multiplex: 944 Electron, Magnetron) 920, 928, — 
Overlapping Wave Trains: 22 933, 953, 954, 1006, 1053, 1186, — 
Parasites and Instability: 1382 1305, 1322 { 
Phase Modulated: 943 Oscillations with Cold Cathode — 
Phase Shift: 1002 Tube: 1186 : 
Picture: (See Facsimile: Television) Power Amplifiers: 1518 } 
Polyphase: 22 Radiotelephone System: 1400 : 
Power: Receiver: 1478 ; 
Measurement: 835, 893 Superregeneration: : 
Rating: 504, 946 ; Receivers: 1374 : 
Supply: 679, 905 Wavemeter: 1185 : 


Quenched Gap: 9, 18, 22, 24, 26, 31, 
44, 55, 60, 68, 77, 79, 128, 129 

Radiotelephone: (See Telephone) 

Rarefied Gas Discharger: 98 

Relay, Time Delay: 872 


Transmission and Reception: 1310 
Modulated by Modulated High 
Frequencies: 1004 
Transmission on Half-Meter Waves: 


d 737 
ce en 13, 24, 52, 55, 60, 65, Transmitters: 1383, 1518 
Short-Wave: 304, 382 Yacuum Tubes: 
Side Band: 945 Electronics: 1317, 1424 : 
Single Side Band: 1362 Generating: 1322 : 
Spark: G, 12, 26, 31, 46, 54, 60, 65, Miniature: 1392 i 
79, 80, 326 2 Phase Angle: 1268 / 
Speech Input Equipment: 655, 932 Power Amplifier: 1518 . 
Standard Frequency: 1223 Wave Meter: 1185 
Syntraction of Two Carriers: 1326 73 Centimeter Waves: 1346 
Television: (See Television) 75 Centimeter Tests: 1310 
Transradio: 949 Ultra-Short Waves: (See Ultra-High 
Two-Way: 1016, 1503 Frequencies) 
Wave Resonance Tuning: 650 Underwriters’ Code: 90 
Wire vs. Radio: 127 United States Radio Development: 
Tube: (See Vacuum Tube) 79, 625 
Tuning: 18. Unsymmetrical Oscillations: 1484 
SEL Frequency Control: 1391 URE Ge (See tater ne) vuce of 
: cientific i 
cn Frequency Standard: ; miesee nici 
Permeability: 1117 M 
Resistance: 1248 Vacuum Pumps: 39 
Wave Resonance: 649, 650 es Tubes: 14, 34, 37, 38, 39, 56, 
U A eopny ae 221, 1205, '332,33acmee 
Ultra-High Frequencies: (See also ; Admittance, Interelectrode: 455 ; 
Propagation of Waves) 638 'g 
Ammeters: 1525 Alkali Vapor: 213, 222, 256, 324, 362 
Amplification and Detection: 734, A-C Filament: 498 ; ; : 
1044, 1424 A-C Heated Cathode: 214 
Blind Landing: 848, 1395 Ammeter: 425 
Communication: 741, 920 Amplifier, Amplification: 14, 34, 37 
Detection: 1044 Constant: 99, 115, 116, 736 | 
Dielectric Properties: 1272 B Supply: 100, 192, 221, 295, 334, — 
Directive System: 201 344, 502, 1487 .. 0) 
Electron Oscillator with Plane Elec- Bias: 117 
trodes: 1308 Blocking, 232: 


Generalization and Utilization: 1305 C Supply: 334, 344, 502, 1457 
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Capacitance: 95, 329, 430, 453, 454, 
455, 592 

Cathode-Ray: 
Application: 1063 
Distortion Due to Space-Charge: 

1236 

Electrode Structure: 1062 
Electron Gun: 1309 
Electron Optics: 1497 
Gas-Filled: 1027 
peer e) revucncy Sweep Circuit: 


Iconoscope: 1200 
Luminescent Materials: 1403 
Television: 1445 
Terminology: 1404 

Time Axis: 1481 
Oscillographic: 1402 

Class A, B, C Amplifiers: (See Am- 
plifiers) 

Characteristics: 95, 99,115, 116, 117 
137, 151, 172, 195, 208, 212, 232, 
247, 257, 276, 277, 313, 353, 468, 
479, 1144 . 
Calculation: 641 
aye to Dimensions: 142, 313, 


Circuit Theory: 500, 536, 638 

Cold Cathode: 191, 584, 1186 

Ege Amplifier and Detector: 

pompined Kenotron and Pliotron: 

Common Load Operation: 1195 

Contact Potential: 1521 

Design: 641, 1023, 1492 

Detection: (See Detector, . Detec- 
tion) 

esd Interlectrode Capacitance: 

92 

Dry Battery: 247 

Dynamic Measurement: 1124 

Dynatron: 98, 206, 842, 930 

Efficiency: 245, 278, 516 

Electron Beam: 1511 

Electron Oscillations: 552 

Electronics at Ultra-High Fre- 
quencies: 1182, 1317 

Emission, Filament Supply Discon- 
nected: 1327 

Equivalent Circuits, Input and Out- 
put Admittances: 638 

Filaments: 91 
Temperature: 869 

For Frequencies Above 100 Me.: 
1322 


Four-Electrode: (See Tetrode) 
Frequency Conversion: 1075, 1429 
Gas: 189, 191, 584 

Amplifier: 1427 

Discharge: 836 

Effect: 869 ~ 

Modulator: 1254 


Graphite Anodes: 1143 
Grid: 91 
Condenser: 348 
Commutation: 278 
Driving Power: 594, 1148 
Impedence: 1425 
Leak: 348 
Rectification: 1008 
Temperature: 1448 
Harmonics: 1174 
Cross Modulation: 1253 
Generator: 1233 
Heated Cathode: 214 
High-Frequency: 976, 1194 
High Vacuum: 389, 463 
History: 39 
Input and Output Admittances: 638 
Input Impedance: 156, 877 
Input Resistance: 1424 
Internal Impedance: 116 
Inverted: 451 
Kenotron: 938, 221 
Life Testing: 315 
Load Impedance: 
Audio-Frequency: 810, 895 
Radio-Frequency: 856, 933 
Magnetron: 9383, 1274, 1464, 1498 » 
Manufacture: 91, 313 
Mercury-Vapor: 680, 813, 1316, 
1334, 1490 
Microphonic Improvement: 637 
Miniature: 1194, 1392 
Modulator: 117, 180, 955 
Multielectrode Theory: 773 
Mutual Conductance: 95, 116, 247 
Mutual Inductance: 95 
Negative Resistance: 1494 
Noise: 329, 693, 837, 869 
Nomenclature: 367 
Operating Conditions: 1128 
Oscillating: 37, 81, 93, 95,360, 378, 
408, 500, 536, 552, 786, 1203 
Plane Electrodes: 1308 
Output: 810, 895, 1128 
Disturbances from A-C Opera- 
tion: 1024 
Parasitic Phenomena: 232, 1382 
Pentode: 810, 895, 1203 
Phase: 
Angle of Transconductance: 1268 
Relations, Grid and Plate: 232, 
346, 500 
Shifting Bridge: 779 
Phototubes: 213, 306, 324, 661, 851, 
885, 1187, 1200, 1313, 1413 
Plate: 91 
Pliodynatron: 93, 206 


. Power: 232, 239, 244, 341 


Amplifier: 452, 1518 
High-Frequency Operation: 976 
Output: 694, 707 
Production Tests: 528, 700 
Puncture of Wall: 381 
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Relaxation Oscillation: 786 
Relay: 34, 36, 51 

Resistance: 95, 99 
Retarding-Field Detector: 1243 


Secondary Emission Multiplier: 
1439 

Sereen Grid: (See Vacuum Tubes; 
Tetrode) 


Short-Wave Oscillators: 408, 500 
Singing Audion: 14 
Small Dimensions: 1194, 1392 
Space-Charge: 39, 581, 869, 1425 
Spray-Shield: 1118 
Standardization: 703 
Testing and Rating: 208, 247, 277, 
315 
Tetrode: 206, 268, 306, 450, 479, 
480, 481, 496, 523, 557, 581, 595, 
786, 799, 838, 842, 933, 955 
Theory: 37, 95, 115, 117, 203, 378 
Thoriated Tungsten Filament: 313 
Thyratron: 891, 906, 1145, 1230 
Transconductance: 1268 
Transmission Line Coupling: 1478 
Transmitting, Very High Fre- 
quency: 920, 933 
Triode: 
Design: 641 
Oscillations: 552 
Output and Operating Condi- 
tions: 1128 
Theory: 641, 901 
Transmitting, 933 
Triple Grid Oscillator: 1203 
Triple-Twin: 1018 
Ultra-High Frequencies: (See Ultra- 
High Frequencies) 
Unconventional Circuits: 1526 
UV-858: 976 
Variable-Mu Tetrode: 799 
Voltage Regulator: 663 
Voltmeter: 342, 365, 477, 573, 585, 
688, 761, 779, 850, 885, 1077, 1252 
Water-Cooled: 301, 893, 933 
Compared for Class B: 1398 
Power: 997 
Wattmeter: 779, 1459 
Valves: (See Vacuum Tubes) 
Variable Condenser: 685, 1432 
Velocity Microphone: 1114, 1266, 1306 
Vibration of Crystal Oscillators: 600, 
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998, 1134 
Visual Test Devices: 1042, 1204 _ 
Visual Transmission: (See Television: 
Facsimile) 
Voice-Operated Relay: 829 
Voltage Surges in A-F Apparatus: 583 
Voltmeters: 170 
A-C Rectificer Type: 824 
Tube: (See Vacuum Tube; Volt- 
meter) 
Volume Control: 
Automatic: 423, 847, 848 
Copper-Oxide Rectifier: 1043 


WwW 
War Department, Message Center: 
759 


Wattmeter: R-F: 24 
Tube: 779, 1459 
Wave: (See also Propagation of 
Waves) 
Form: 
Analysis: 836, 850, 858, 895, 900, 
046, 1461 
Saw-Toothed: 836 
Fourier Analysis: 1046 
Interference: 322 
Length Characteristics of Coupled 
Circuits: 1031 
Meter: 28, 194 
Calibrating: 86 
Direct Reading: 8 
Superregenerative: 1185 
Very Short Wave: 57 
Modulation Distortion: 1278 
oben and Application: 649, 
Square: 209, 278 
Standing: 241, 250, 284 
Trap: 345 
Wave Length Band for Transmission: 
863, 9438, 944, 945, 946 
Weather Conditions and Fading 
Curves: 548 : 
Whistling Tones from Earth: 743 
bbe Systems for Broadcasting: 


Wire Lines: (See Transmission Lines) 

Wired Wireless: 14, 149, 189, 207, 386 

Wireless Institute: A, B, C, D, B, i 
G, H, 1, 2 


et mw, 


NONTECHNICAL INDEX 
Addresses, Letters, and Reports 


Ballantine, Stuart, President: 


February, 1936, p. 139 


Bown, Ralph, President: 


March, 1928, p. 249 


de Forest, Lee, President: 


July, 1930, p. 1121 
November, 1930, p. 1789 
February, 1931, p. 168 


Goldsmith, A. N., President: 


March, 1928, p. 252 


Awards 


Medal of Honor: Morris Liebmann Memorial Prize: 


April, 1919, p. 95 

August, 1919, p. 336 

August, 1928, p. 1026 

May, 1935, p. 400 

Medal of Honor (Recipients): 

Alexanderson, E. F. W., 1919: Feb- 
ruary, 1927, p. 76 

Armstrong, E. H., 1917: February, 
1927, p. 76 

Campbell, G. A., 1936; May, 1936, 
p- 680; June, 1936, p. 815; July, 
1936, p. 949 

de Forest, Lee, 1922: February, 
1927, p. 76 

Ferrié, é. A., 1931: April, 1931, p. 
513; August, 1931, p. 1299 

Fessenden, R. A., 1921: February, 
1927, p. 76 

Fleming, J. A., 1933: June, 1933, p. 
761 

Hooper, 8. C., 1934: June, 1934, p. 
685 

Kennelly, A. E., 1932: April, 1932, 


p. 593 

Marconi, Guglielmo, 1920: August, 
1922, p. 215 (Footnote); Febru- 
ary, 1927, p. 76 

Pedersen, P. O., 1930: October, 
19380, p. 1616 

Pickard, G. W., 1926: February, 


1927, p. 76 
Pierce, G. W., 1929: May, 1929, 


p. 771 

Pupin, M. I., 1924: February, 1927, 
p. 76 

Stone, J. S., 1923: February, 1927, 


5 fs} 
aa der Pol, Balth., 1935: June, 
1935, p. 557; September, 1935, 


p. 977 
Zenneck, Jonathan, 1928: May, 


1928, p. 548 
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Hull, L. M., President: 


August, 1933, p. 1233 


MeNicol, Donald, President: 


February, 1927, p. 71 


Pickard, G. W., President: 


April, 1918, p. 15 


Poulsen, Valdemar, Vice President: 


March, 19338, p. 336 


Zenneck, Jonathan, Vice President: 


March, 1933, p. 336 


April, 1919, p. 9 
April, 1927, p. 274 
May, 1935, p. 400 


Morris Liebmann Memorial Prize 


(Recipients): 

Appleton, E. V., 1929: May, 1929, 
p. 771; September, 1929, p. 1472 

Ballantine, Stuart, 1931: April, 
1931, p. 513; August, 1931, p. 
1299 

Barkhausen, Heinrich, 1933: June, 
1933, p. 761 

Beverage, H. H., 1923: February, 
1927, p. 76; November, 1928, p. 


Ralph, 1926: November, 
1928, p. 1446 

Bruce, Edmond, 1932: April, 1932, 
p. 593; June, 1932, p. 904 

Cady, W. G., 1928: November, 
1928, p. 1446 

Carson, J. R., 1924: February, 1927, 
p. 76; November, 1928, p. 1446 

Conrad, Frank, 1925: February, 
1927, p. 76; November, 1928, p. 
1446 

Franklin, C. §., 1922: February, 
1927, p. 76; November, 1928, p. 


1446 

Fuller, L. F., 1919: February, 1928, 
p. 76; November, 1928, p. 1446 

Heising, R. A., 1921: February, 
1927, p. 76; November, 1928, p. 
1446 

Hull, A. W., 1930: October, 1930, 
p. 1616 

Llewellyn, F. B., 1935: June, 1935, 
p. 557; September, 1935, p. 977 

Navi OTs ecAGge bles O2 ti: November, 
1928, p. 1446 

Thompson, B. J., 1936: June, 1936, 
p. 815; July, 1936, p. 949 
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Weagant, R. A., 1920: February, 
1927, p. 76; November, 1928, p. 
1446 

Zworykin, V. K., 1934: June, 1934, 


p. 686 


Miscellaneous: ; 
Goldsmith, A. N., Memorial: April, 
1936, p. 156 
Jewett, F. B., Edison Medal: Jan- 
uary, 1929, p. 9 


Biographical Notes 


Alexanderson, E. F. W.: March, 1931, 
322 


idee 

Allen, G. Y.: February, 1936, p. 152 

Appleton, E. V.: September, 1929, p. 
1472 


Arnold, H. De F.: August, 1933, p. 


1068 
Austin, L. W.: February, 1929, p. 
202; August, 1932, p. 1234 
Baker, J. E.: June, 1918, p. 116 
Ballantine, Stuart: August, 1931, p. 
1296 


Barkhausen, G. H.: December, 1934, 
1322 


p. 

Baskin, E. J.: February, 1919, p. 7 

Batcheller, Arthur: November, 1928, 
p. 1442 

Bown, Ralph: January, 1927, p. 67; 
December, 1927, p. 977 

Bristol, C. R.: May, 1928, p. 560 

Bruce, Edmond: April, 1932, p. 592- 

Cady, W. G.: July, 1928, p. 860; 
December, 1928, p. 1626 

Campbell, G. A.: September, 1936, p. 
1162 


Chadbourne, W. E.: December, 1918, 


p. 293 
Chaffee, E. L.: February, 1931, p. 158 
Compton, A. H.: May, 1931, p. 696 
Conrad, Frank: December, 1925,: p. 

676; January, 1928, p. 6 
’ Craft, E. B.: October, 1929, p. 1678 
de Forest, Lee: February, 1930, p. 208 
de Groot, J. C.: August, 1927, p. 668 
Dellinger, J. H.: October, 1929, p. 1670 
Dillon, J. F.: December, 1926, p. 983 
Eastham, Melville: May, 1929, p. 770 
Edwards, C. P.: May, 1932, p. 756 
Soe eee Lloyd: June, 1931, p. 


Ferrié, G. A.: September, 1931, p. 
1522; April, 1932, p. 608 

Fessenden, E. H.: August, 1918, p. 182 

ub ecorie R. A.: October, 1932, p. 
o 

Fleming, J. A.: November, 1934, p. 
1232 


Freeman, H. M.: October, 1928, p.1304 
Fuller, L. F.: September, 1928, p. 116% 
. Goldsmith, A. N.: April, 1926, p. 156; 
eee 1928, p. 232; March, 1929, 


p. 

Grebe, A. H.: December, 1928, p. 
1622; December, 1935, p. 1412 

eee J. H.: November, 1931, p. 


Heising, R. A.: January, 1929, p. 6 

Hogan, J. V. L.: November, 1929, p. 
1918 

Hooper, S. C.: October, 1934, p. 1148 

Horn, C. W.: February, 1933, p. 174 

Houck, H. W.: December, 1931, p. — 


2048 
Hubley, W. F.: November, 1927, Pp. 
893 7 
Hull, A. W.: November, 1930, p. 1776 : 
Hull, L. M.: June, 1929, p. 912 
Jansky, C. M., Jr.: August, 1929, p. — 
1264 : 
Jolliffe, C. B.: July, 1929, p. 1076 : 
Kennelly, A. E.: October, 1930, p. — 
1614; February, 1933, p. 177 ; 
Kintner, 8S. M.: November, 1936, p. 
1404 
Kolster, F. A.: April, 1933, p. 506 
Krumnm, L. R.: July, 1932, p. 1076 
Langmuir, Irving: September, 1930, 
466 


4 
: 
? 
p. 1 
Lee, A. G.: March, 1930, p. 364 
Liebmann, M. N.: October, 1918, p. 
' 
r 


235 
Logwood, C. V.: September, 1927, p. — 
747 


Loughry, Robert: March, 1928, p. 248 

Manson, R. H.: June, 1928, p. 700 

Marriott, R. H.: January, 1931, p. 2 

MeNicol, Donald: June, 1930, p. 904 

MeSoley, F. B.: December, 1916, p. 498 

Meissner, Alexander: April, 1929, p. — 
6 


59 
Miller, F. P.: June, 1917, p. 177 
Morecroft, J. H.: May, 1930, p. 782; 
March, 1934, p. 280 
Morse, G. E.: February, 1919, p. 7 
Murphy,. T. L.: December, 1918, p. 
293 


Murray, E. M.: August, 1918, p. 182 


- Nichols, H. W.: February, 1926, p. 152 


Pedersen, P. O.: December, 1930, p. 
1984 
Pickard, G. W.: June, 1926, p. 277; 
May, 1928, p. 544 
Pierce, G. W.: December, 1929, p. 2094 
Pupin, M. I.: July, 1930, p. 1098; — 
May, 1935, p. 399 : 
Richmond, H. B.: September, 1929, — 
p. 1473 
Sarnoff, David: October, 1931, p. 1702 4 
Schreiner, H. C.: August, 1919, p. 335 — 
Shute, E. R.: July, 1933, p. 886 
segue F. G.: September, 1928, p. 
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Squier, G. O.: ee 1934, p. 533 Van Dyck, A. F.: April, 1930, p. 560 

Stone, J.S.: August, 1930, p. 1276 Whittemore, L. E.: April, 1928, p. 394 

Taylor, A. H.: January, 1997, p. 67; Woodcock, 'W. D:: February, 1919, 
February, 1928, p. 112 Dat 

ee vion NN: H. C.: December, 1915, p. Wright C. A.: December, 1928, p. 
638 

Ee epee™ B. J.: October, 1936, p. Teaneck, Jonathan: August, 1928, p. 
102 4 

Tissot, Camille: February, 1918, Zworykin: V. K.: August, 1934, p. 938 


Turner, H. M.: March, 1933, p. 330 


Constitution and By-Laws 


Year Book, 1932, p. 31 
By-Laws—Amendments: 
Sec. 63, January 6, 1932: February, 


Constitution, Wireless Institute: 
Adopted April 7, 1909: Proceedings, 
Beet Institute, April, 1909, 


p. 12 1932, p. 197 
Constitution, Institute of Radio Engi- Sec. 22, March 1, 19338: April, 1933, 
neers: p. 507 
Adopted May 13, 1912: Year Book, Sec. 23, March 1, 1933: April, 1933, 
1914, p. 13 p. 507 
Amended November 2, 1914: (No Sec. 65, tegen 1, 1933: April, 1933, 


published record) p. 507 

Amended December 5, 1915: Year Sec. 40, November 8, 1933: (No 
Book, 1916, p. 25 published record) 

Amended May 4, 1921: June, 1921, Sec. 42, January 31, 1934: March, 
p. 181 1934, p. 281 

Amended October 7, 1931: (Notifi- See. 37, February 5, 1936: March, 
cation), December, 1931, p. 2049; 1936, p. 335 


Conventions and Meetings 


Eastern Great Lakes District Conven- July, 1934, p. 811 
tion, Rochester, N. Y.: 1935: Detroit, ne 
January, 1930, p. 4 June, 1935, p. 547 
SE eo Radio Conference, Prague, September, 1935, p. 977 
1929 1936: Cleveland, Ohio: 
July, 1929, p. 1078 May, 1936, p. 671 
Institute of Radio Engineers, Annual chee 1936, p. 949 
Conventions: J.R.E.—R.M.A. Meetings: 


1926: New York, N. Y.: 
February, 1926, p. 5 
1927: New York, N. Y.: 
February, 1927, p. 67 
1928: New York, N. Y.: 
January, 1928, p. 9 

February, 1928, p. 116 
1929: Washington, D. C.: 
April, 1929, p. 597 
July, 1929, p. 1087 
1936: Toronto, Ont.: 
July, 1930, p. 1101 
October, 1930, p. 1616 
1931: Chicago, IIl.: 
May, 1931, p. 697 
August, 1931, p. 1299 
1932: Pittsburgh, Parse 
March, 1932, p. 379 
June, 1932, p. 902 
1933: Chicago, gules 
June, 1933, p. 743 
August, 1933, p. 1069 
1934: ePlifsdalpbia. Pa.: 
May, 1934, p. 535 


August, 1930, p. 1277 
oR te UR 


; ‘SA. Meetings: 
April, 1933, p. 517 
April, 1934, p. 411 
June, 1934, p. 678 
April, 1935, p. 265 
April, 1936, p . 543 


International Pe noitateclince Com- 


mission: 
July, 1930, p. 1113 


Rochester Fall Meetings: (See also 


Eastern Great Lakes District Con- 

vention) 
October, 1930, p. 1615 
January, 1931, p. 9 
October, 1931, p. 1704 
January, 1932, p. 5 
November, 1932, p. 1679 
January, 1933, p. 3 
November, 1933, p. 1513 
January, 1934, p. 1. 
November, 1934, p. 1235 
January, 1935, p. 7 
November, 1935, p. 1269 


112 


January, 1936, p. 1 
November, 1936, p. 1405 
U.S.R.I.. Meetings: 
Brussels, October, 1928, p. 1302 
Washington, D. C., American Sec- 
tion, 1933, p. 517 
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Washington Radio Conference: t 
December, 1925, p. 675 4 
World Engineering Congress: ry 
Tokio, Japan, January, 1929, p. 7;_ 
July, 1929, p. 1078; September, © 
1929, p. 1475 


Election of Officers 


For 1927: 

February, 1927, p. 68 
For 1928: 

November, 1927, p. 887 

February, 1928, p. 116 
For 1929: 

October, 1928, p. 1281 

February, 1929, p. 205 
For 1930: 

October, 1929, p. 1673 

February, 1930, p. 209 
For 1931: 

October, 1930, p. 1617 

February, 1931, p. 159 
For 1932: 

October, 1931, p. 1703 


February, 1932, p. 197 
For 1933: 
June, 1932, p. 899 
November, 1932, p. 1832 4 
For 1934: 
June, 1933, p. 762 e 
December, 1933, p. 1621 
For 1935: : é 
June, 1934, p. 677 
December, 1934, p. 1323 
For 1936: 
June, 1935, p. 567 
December, 1935, p. 1414 
For 1937: 
June, 1936, p. 816 
December, 1936, p. 1545 


Group Photographs 


Conventions: 

Chicago, 1931, Committee, June, 
1931, p. 920 

Cleveland, 1936, Committee, July, 
1936, p. 948 

Eastern Great Lakes, 1929, Com- 
mittee, January, 1930,p.5 - 

Eastern Great Lakes, 1929, Dele- 
gates, January, 1930, Ns 2 

Philadelphia, 1934, ommittee, 
July, 1934, p. 810 

Pittsburgh, 1932, Committee, June, 
1932, p. 898 

1931, 


Rochester Fall Meeting, 


Committee, January, 1932, p. 2 
Sections: : 
Cincinnati, Officers, 1932, January, 

1933, p. 2 


ber, 1932, p. 1830 

Los Angeles, Officers, 1932, Novem- 
ber, 1932, p. 1678 

San Francisco, ‘‘Old Timers,’”’ Feb- 
ruary, 1932, p. 196 

Toronto, Officers, 1932, September, 
1932, p. 1420 

wos ars? October 28, 1928, p. 


Miscellaneous 


Byrd Antarctic Expedition: October, 
1928, p. 1294; December, 1928, 
p- 1628 

at wali: September, 1928, p. 


Clear, Channel in American Broad- 
casting: March, 1933, p. 331 

Cosmic Data Broadcasts: September, 
aye p- 1469; October, 1936, p. 


Dry Cells and Batteries, ASA: 
April, 1931, p. 513 

Early Note on Wave Propagation: 
September, 1930, p. 1600 

Engineering Societies Building: March 
1928, p. 246 

Experimental Transmissions for Ob- 
serving Long Delayed Echoes: 
August, 1934, p. 939 


Cleveland, Officers, 1932, = 
: 
, 
| 
) 


Faraday Centenary Celebration: De- : 
cember, 1931, p. 2056 
Federal Communications Commission ~ 
Hearing: November, 1936, p. 1407 — 
Federal Radio Commission, Report of — 
Henge Engineers: May, 1928, p. — 


Frequency Allocation Effective Jan-— 
uary 1, 1929: December, 1928, p. — 
1632 | 

Graf Zeppelin: Radio Equipment: — 
December, 1928, p. 1629 

Inch-Meter Conversion for Industrial — 
ere ASA: November, 1933, p. 

7 


Institute of Radio Engineers: 
Committees (Personnel): 
1913: December 


———— 


—— 


— 
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1914: March, June, September, 
December 
1915: June, September, December 
1916: April, June, August, Octo- 
ber, December 
1917: June, August, October, De- 
cember 
1918: August, October, December 
1919: February, April, June, Au- 
gust 
1925: December 
1926 through March, 1930: Every 
issue 
1930: October 
1931 to Date: Every April and 
October issue 
Committees (Special Reports) 
Broadcast Committee: January, 
1930, p. 5 
Emergency Employment: Febru- 
ary, 1932, p. 198; June, 1932, 
p. 905; March, 1936, p. 336 
(Progress reports appear in 
Board meeting reports from 
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February, 1932, 
March, 1936) 
Registration of Engineers: Febru- 
ary, 1936, p. 145 
Relation of Engineers to Radio 
Industrial Code, L. M. Hull: 
September, 1933, p. 1233 
’ Representatives at International 
Conference: October, 1929, p. 
1673 
Representatives on Other Bodies: 
October, 1936, p. XI 
Licensing of Radio Engineers: April, 
1928, p. 398 
New York-Rome Airplane Flight: Oc- 
tober, 1928, p. 1291 


through 


Radio Library Presented to Canada: 


April, 1936, p. 545 

Substitution of the Practical Absolute 
System of Electrical Units for the 
Existing International System: 
April, 1936, p. 544 

War Memorial to Engineers: Decem- 
ber, 1927, p. 976 


Reports of the Secretary 
(Prior to 1932, Reports Published in Year Books) 


Chart Showing Increase of Member- 


ship: 
April, 1914, Ve 139 
Report of the Secretary: 


1932: April, 1933, p. 508 

1933: March, 1934, p. 282 
1934: March, 1935, p. 186 
1935: March, 1936, p. 348 
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GENERAL INFORMATION 


o earl 


Instrruts. The Institute of Radio Engineers was formed in 1912 through the — 


amalgamation of the Society of Wireless Telegraph Engineers and the 
Wireless Institute. Its headquarters were established in New York City 
and the membership has grown from less than fifty members at the start 
to several thousand. 


Aims AND Oxsxcts. The Institute functions solely to advance the theory and 
practice of radio and allied branches of engineering and of the related arts 
and sciences, their application to human needs, and the maintenance of a 
high professional standing among its members. Among the methods of ac- 
complishing this is the publication of papers, discussions, and communi- 
cations of interest to the membership. 


Procerpines. The Procrrpines is the official publication of the Institute and 
in it are published all of the papers, discussions, and communications re- 
ceived from the membership which are accepted for publication by the 
Board of Editors. Copies are sent without additional charge to all members 
of the Institute. The subscription price to nonmembers is $10.00 per year, 
with an additional charge for postage where such is necessary. 


REsPonsIBILitTyY. It is understood that the statements and opinions given in the 


PROCEEDINGS are Views of the individual members to whom they are credited, 
and are not binding on the membership of the Institute as a whole. Papers 


submitted to the Institute for publication shall be regarded as no longer ~ 


confidential. 


REPRINTING PRocEEDINGS MaTERIAL. The right to reprint portions or abstracts 
- of the papers, discussions, or editorial notes in the PRocrEDINGs is granted 


on the express condition that specific reference shall be made to the source - 


of such material. Diagrams and photographs published in the PRocrEDINGS 
may not be reproduced without making specific arrangements with the Insti- 
tute through the Secretary. 


Manuscripts. All manuscripts should be addressed to the Institute of Radio 
Engineers, 330 West 42nd Street, New York City. They will be examined by 
the Papers Committee and the Board of Editors to determine their suita- 
bility for publication in the Procrrpines. Authors are advised as promptly 
as possible of the action taken, usually within two or three months. Manu- 
scripts and illustrations will be destroyed immediately after publication of 
the paper unless the author requests their return. Information on the me- 
chanical form in which manuscripts should be prepared may be obtained by 
addressing the secretary. 


Maina. Entered as second-class matter at the post office at Menasha, Wiscon- 
sin. Acceptance for mailing at special rate of postage is provided for in the 
act of February 28, 1925, embodied in Paragraph 4, Section 412, P. L. and 
R., and authorization was granted on October 26, 1927. 


Published monthly by 
THE INSTITUTE OF RADIO ENGINEERS, INC. 
Publication office, 450-454 Ahnaip St., Menasha, Wis. 


Business, EprroRtat, AND ADVERTISING OFFICES 
Harold P. Westman, Secretary ' 
330 West 42nd Street, New York, N. Y. 
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INSTITUTE SECTIONS 


AtLanta—Chairman, I. H. Gerks; Secretary, N. B. Fowler, 1479 Lanier Ply 
Atlanta, Ga. 


Boston—Chairman, E. L. Bowles; Secretary, Roland G. Porter, Northeastern 
University, Boston, Mass. 


Burrato-N1acara—Chairman, G. C. Crom, Secretary, E. ©. Waud, 235 
Huntington Ave.; Buffalo, N. Y. 


Cuicaco—Chairman, H. C. Vance; Secretary, J. E. Brown, 2022 Engineering 
Building, Chicago, III. 


Cincinnati—Chairman, C. D. Barbulesco; Secretary, R. L. Freeman, Crosley 
Radio Corporation, Cincinnati, Ohio. 


CLEVELAND—Chairman, R. Morris Pierce; Secretary, J. S. Hill, 3325 Beechwood 
Ave., Cleveland Heights, Ohio. 


Connecticut VautuEy—Chairman, M. E. Bond; Secretary, B. E. Atwood, 
243 Grove St., Chicopee Falls, Mass. 


- Derroir—Chairman, E. C. Denstaedt; Secretary, Howard 8. Gould, 214 
Tuxedo Ave., Detroit, Mich. 


EmroriumM—Chairman, Raymond R. Hoffman; Secretary, L. E. West, Hygrade 
Sylvania Corporation, Emporium, Pa. 


Los ANGELES—Chairman, C. R. Daily; Secretary, L. W. Howard, 525 West 
Central St., Anaheim, Calif. 


New Or._eans—Chairman, L. J. N. Du Treil; Secretary, G. H. Peirce, Electrical 
Research Products, Inc., 1631 Canal Bank Bldg., New Orleans, La. 


PHILADELPHIA—Chairman, Irving Wolff; Secretary, R. L. Snyder, 103 Franklin 
Rd., Glassboro, N. J 


PirrssurGH—Chairman, Branko Lazich; Secretary, W. P. Place, Curtis St., 
R.D. 1, Wilkinsburg, Pa. 


RocuEsteR—Chairman, Lee A. Du Bridge; Secretary, H. A. Brown, 89 East 
Ave., Rochester, N. Y. 


- San Francisco—Chairman, Robert Kirkland; Secretary, Henry Tanck, RCA 
Communications, Inc., Bolinas, Calif. ; 


Seartte—Chairman, Earl D. Scott; Secretary, Harold C. Hurlbut, 2633-11th 
Ave. N., Seattle, Wash. 


Toronto—Chairman, B. de F. Bayly; Secretary H. P. Knap, Stromberg-Carl- 
son Tel. Mfg..Company, 211 Geary St., Toronto, Ont., Canada. 


WasHineton—Chairman, Chester L. Davis; Secretary, Gerald C. Gross, 
Federal Communications Commission, Washington, D. C 
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GEOGRAPHICAL LOCATION OF MEMBERS ELECTED 


- NOVEMBER 12, 1936 


Transferred to the Member Grade 


Massachusetts Longmeadow, 1218S. Park Ave.. ....Filgate, J. T. 
New Jersey Whippany, c/o Bell Telephone Labs.. ..Doherty, W. H 
Pennsylvania Mt. Airy, Philadelphia, 438 W. Durham St. . .Bin ngley, » EJ. 
England North Wembley, Middlesex, “Patsy,” 20 The Crescent, Sudbury Ct..Gri ths, P. E. A. 
South Africa Rosebank, Cape Province, “Ravensworth,” 8 Highfield Rd viene Knight, A. W. 
Elected to the Member Grade 
New York Long Island City, 24-02-40th Ave. . White, S. Y 
New York, Rm. 905, 180 Varick St.. te tty eles te Mil 
J New York, 463 West St. cnt neath suena eee Dudley, H. W. 
Ohio : Cincinnati, Rm. 1339, Union Trust Bldg.. wos sieve s cee Of SEL OC Ep NS 
Pennsylvania Philadelphia, Philco Radio & Television Corp.. one Stare _Grimditch, W. H. 
England Cambridge, 22 Hartington Grove........-.-.+esseeee ee ee rete Carter, C. ap 
Elected to the Associate Grade 
California Alhambra, 425 he niet Ave. .o -OWHE, Ls Dy ine 
San Diego, Box: 202 220% stevenags reales aes eke ele einer t gaia ae eee Ferreira, F. 
Colorado Denver, c/o A. L. Oe ith, Colorado Geophysical Corp., 610 Midland 
ee Savings ‘Bank Bldg: 5.2.5). > cece seni Cg eine tee Hall, H. N. 
Illinois Chicago, 4136 Washin ton ‘Blvd... 3, co sec ee nce tock eee Cantonwine, C.R. 
owa Cedar Rapids, 439-36th St. it vie c Dkk ageeie celal alee ote ee eee EEG ROTC aa 
Massachusetts Milton, Blue Hill Observatory. . «ald wal ola le aban Eisner a Slate he Ree OAS a EEE 
Missouri Joplin,.1409, Roosevelt:A-v6.s, «-.<sickers > thie < ee, aoa a eee Stark, R.J. 
New Jersey Boonton, 81 Dixon Ave.. couse Wasa ee OO eaE 
Camden, RCA Manufacturing Co., ‘Ine., 15=2314 «cee, Sees Van Dyke, W.D 
New York Astoria, ie Ts 2184-3 1Bt Sbsccso schnell saad reese ta oe eae Brady, W. 
New Vorkli Dominick St... gs. <cdhc ee: es ee ee ee Bator Cc 
New? York;'395 Broome Sti sree ccs teen satan or ieee ee tare 
, Poughkeepsie, Nasent Colled@sne's s~2 tnd eee ee A 
Ohio Cincinnati, 5024 Oberlin Blvd.. Foster, A. P. 
_ Cleveland, 1701 W. 25th St. . by cabo Ie ieee ae ea a 
Pennsylvania Emporium, c/o Hygrade Sylvania ‘Corp oo kas Sareea ate oe ee Fink, G. A. 
EAM POM Sarah Mae thee le abcehie ins Seeks Ra ares an ie eee Ostrum, S 
Emporium, Hotel Warner. Ottemiller Wied 
Narberth, 5 Windsor Ave.. ...Brazee Gs 
: Ridgway, P. O. Box 64.. ...Deichman, G. A. 
Argentina Buenos Aires, arty Juan 2878-3. Pp. . ..Benjamin. 'M. 
Canada Dartmouth, N.S , Royal Canadian 4 Air Force. . . .Carter R.D 
Toronto, Ont., 130 Ga ey Ave.. Site Bins ‘Linton, W. RB. 
England Bodmin, Cornwall, 8 Beacon Hill. . _ Wills R Jat 
Chelmsford, Essex, 10 Highfield Rd.. ‘| Wells, W. J. M 
Croydon, Surrey, 38 Temple Rd.. ’ | Drewry E.R 
Northolt, Middlesex, 14 Kingsmead Dr.. _ Singh W.K : 
; Romiley, Cheshire, The Oaks. Williams, F. C 
Estonia Tallinn, Reimanni 9. era auMde cote ..Work, H.R. 
ungary Budapest, VI, Podmaniczky ucoa 1225 Fe eee ition ‘Czegledy, Gg A 
India Apollo Bunder, Bombay, ¢/o I.R.C.C. Co., Ltd., “Radio House” ‘Gokarn, G. D. 
Santa Cruz, Bombay, Indira Lodge..................- ‘[Gidh, 8.G. 
Iraq Basrah, Central Technical Shuba No. 3,.....................e.. Tooni, N. N. 
Treland Rathfarnham, Co., Dublin, 11 Batterield Parkessas.) arate gan "M. ran 
: salle oon ‘ =e bates abe Str, Collegi iata. see cue ayiguendns cae Sakae bates alea, R. F. 
n ristchure t. Michaels Vicerage, Oxford Ter.......-.-.-.-.-- iP Ps N. 
hk ape ne gh le eal ay ; Oxford Lerie... coc. se cere e1 é 
Territory is an, 107 Manning Rd.i‘s......3 <5 sss eo Biinkborns K 
awali Honolulu, 1466'S. King St,- «2 ..cac<c cea. erent cree ee ee Nakamoto, W. H. 
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Applications for transfer or election to the various grades of membership 
have been received from the persons listed below, and have been approved by 
the Admissions Committee. Members objecting to transfer or election of any of 
these applicants should communicate with the Secretary on or before December 
31, 1936. These applications will be considered by the Board of Directors at 
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APPLICATIONS FOR MEMBERSHIP 


its meeting on January 6, 1937. 


California 


Kentucky 
New Jersey 
New York 
Pennsylvania 


Pennsylvania 


Alabama 
California 


Connecticut - 
District of 
Columbia 


Illinois 
Indiana_ 
Iowa ; 
Kentucky 


Massachusetts 
Michigan 
Missouri 

New Jersey 


New York 


' Pennsylvania 
Texas 


Washington 
Belgium 
Brazil 
Canada 
Chile 
England 


For Transfer to the Fellow Grade 


Stanford University, 659 Salvatierra St............. 


For Transfer to the Member Grade 


South Newport, 206 Main Ave................... 
Morristown, 45. Franklin Stie5. 5). 5.025.005 ses ceo 


Schenectady, 1491 Parkwood Blvd...................2....55 Ford, W. A. 
Bmporum OL Ws GthuSts. toss oso oes Mee ce ees oak. Acheson, M. A. 
Bima poriunm 404 We Athi Ste ioe pr dae ae gets oman eee Ackman ,(i..B: 
miporums, 4H Gths Stat ache tanita lee Olay eae centers Kahl, M. I. 
HIM POTN SOA ths Ste. nnn kh setae ore ee ee amir es eee Palmer, R. N 
Emporium, 228) W, Allegheriy Ave): .:<...0.-.1.. 22-25 dere ee West, L. E. 
RA POMMiNa 520. V ine Sbeaeeate Ls oh Ouse Queer eth ety eats Wilson, M. D. 
Sieviarya. 113 Bo Pirie-Avel.:)o $25 eee en cet eee ene Bowie, R. M. 
SiumMvMiarya,2oO22N, (sb, Maryeistc. .- 420s ccteas noteeg mee Hoffman, R. R. 
For Election to the Member Grade 
Piniladelphia;) 6457, Ni. ‘Smedley Stisits c.sc0.8e ccs ose ine Gillies, J. K. 
For Election to the Associate Grade 
PASICAI Bag ORAAA Ds Se sore salar sse ec aedimin nite ode Pek eee autonee Everage, A. Ii. 
UY BriCHSe nes Amat ask Sake TTR OR LEA ot oe Cue eee Rezos, G. 
Habe BTANGIscoOOs-OULHAWOsecnte oye oi Ce toes wcslese) Sieusce tes esti ane Hollingsworth, L. M. 
BanePedros isc. POnnesseen. sas ee ks eee ces Sayan he gael ig Smith, A. J. 
Bridgeport, General Electric Co., Bldg. 33E..........5...... Chun, M. E. 
Bellevue, Washington, Naval Research Lab.................. Fifer, W. H 
Bellevue, Washington, Radio Materiel School................ Rost, E. J 


Wrbans VOLIGE Water. Sta, cise uss aoe as cere ores 
Fort Wayne, Capehart Corp......:....0.....005. 
Dubuque, 1595 Atlantic: Sts... s+ ch cee ke ee vale 
Louisville, 936 Audubon Park 
Louisville, 2601 Garland Ave.................-5.- 
Springfield, 117 Northampton Ave................ 
Milford, General Motors Proving Ground 
Springtield, 600) Bs Page St... cc... cs ce oes 
East Orange, 106 N. Walnut St................... 


Harrison, RCA Mfg. Co., Inc., RCA Radiotron Div. 


Whippany, Bell Telephone Labs., Box E 
Whippany, Bell Telephone Labs....-............. 
Brooklyn, 514 Lafayette Ave....................- 
New York, 233 Broadway 
New York, 984 Pronx Park South 
New York, Hazeltine Service Corp., 333 W. 52nd St 
News Work, L1G Loring AVe: ooo cio8 csi: na see ce 
Schenectady, 4 Washington Ave............... 
Woodside, L. I., 4054-71st St..........--......05: 
St. Marys, Hygrade Sylvania Corp................ 
Dallas, 2211 Commerce St 
San Antonio, 1719 McKinley Ave................- 
Eee Dajani i Bago BR OmC I ie ee Onto eter eRe 
Brussels 3, 8 Rue Van Droogen Broeck é 
Rio de Janeiro, Rua Theophilo Ottoni 74, loja 
Hamilton, Ont., 35 Catherine St., 8 
Toronto, Ont., 168 Delaware Ave................- 
Santiago, Casilla 3396 
Anerley, London 8.B. 20, 4 Genoa Rd............. 
Leytonstone, London E. 11, 83 Poppleton Rd...... 
Manchester, Lancs., 101 Bellott St................ 
Ruislip, Middlesex, 94 Linden Ave............-.-- 
Sidcup, Kent, 4 Belton Rd...........-.--..+ +++: 


Terman, F, I. 


Richards, A. P. 
Foster, D. E. 


dude 
Phillips, W. E. 
Baxter, J. M. 
Lutes, R. K. 
LaVielle, W. R. R. 


Huber, P. 
Robinson, C. F. 
Pritchard, E. M. 
Waller, L. C. 


Malkin, S. 
Swinyard, W. O. 
Tavlor, H. 8. 


Cockerell, P. 
Barber, H. J. 


Holland Windhoven, N.V. Phillips Gloeilampenfabrieken. ... . ..-Van der Mark, J. 
India Bangalore, Indian Inst. of Science, Hebbal P.O... - -Patel, I. L. 
Bombay, 775 Parsi Colony, Dadar.........+++-+++- .Dharap, P. W. 
Japan Kagoshima, Kagoshima Hosokyoku Tempozancho... . .Sakamoto, R.. 
Kenya Nairobi, P.O.-Box 1093 20902 ooo. asic = ue eniele bietela te oietere -Pegrume, 8. A. 
Latvia Riga, c/o VEF, Brivibas Gatve 19........-.-- Boqnadodeencode Ziemelis, V. 
South Africa Germiston, c/o South African Airways, Rand Airport........- Breeze-Carr, A. 
Territory of ah x? 
Hawaii Kahuku, Oahu, c/o R.C.A. Communications, Inc............- Gray, G. P. 
Venezuela Caripito, Standard Oil Co. of Venezuela...........+--++-+-+- Johnson, D. W., Jr. 
Maracaibo, c/o Lago Petroleum Co..........-..eeeeeeeeeeee Neidert, J. H. 
For Election to the Junior Grade 
Illinois Hinsdale, 113 Mineola St... 2.0.0.2 .000ss0nnecaws en on cinems Sobotka, H. J. 
Indiana Indianapolis, 605 N. Sherman Dr...........-ccceecccsscseee Thompson, M. E. 
Valparaiso, 252 Locust St......... cs cccncscccctceccscccens Denton, F. L. 
Pennsylvania Nazareth, RIED: 8. cae oo oa a ees Schramm, F. E., Jr. 
England Forest Hill, London §,E.23, 74 Brockley Rise............-.-- Davie, O. H. 
For Election to the Student Grade 
California Whittier, 1738: Ketth Dec. cic cisjsie occvsois oleic pus wine elcpeie = eatelnie nie Grismore, H. M. 
Indiana Portland, 604 W-7Aroh Stcscesicste ~cicsieeeie oe ein ae sicleiets aletern iets Spade, J. M., Jr. 
lowa Amos, 238 Ely land cA ven ctere/-tele ots aie cvclote atta oteteiaeie tele alae Sproul, P. T. 
Kansas Manhattan; 1180 Vattier:St.. sc. << s1c:-1-1 ees ainioisteseinie oteenarelasiae Caldwell, R. W. 
Massachusetts Boston, 330 Bay State Rd.............2.- eee eee ce eee ceees Hazeltine, A. V. 
Boston, 82 Gainsboro St......-....20ceesenseesecereccecces Turner, R. W. 
Cambridge, 51 Oxford St.00 05 oie cise oe oe oles ivln/ein eiataioieebelais Graef, R. L. 
Cambridge, Box 566, M.I.T. Dormitories...............++.-- Smith, C. R. 
Cambridge; MIT; Dormitoriéss.... 000 es sae cahiens Sloe eae Wiggin, J. F 
Cambridge,.8 Dana: St. 25 oo ciis cies cele oretmrajstoraeieie ee a eee Wood, D. O. 
Nebraska Holdreze;:915' Sherman St? 5 235 2. baiccacu se obese a ee Hjelmfelt, R. H. 
New Jersey Allendale, 754 Franklin Turnpike...............c2ecseeeeees Phair, R. 8. 
Hoboken; 532 sRiver Sires cies aleinte mote ateneieierete ile eter eee rane Buchanan, R. L. 
New York Flashing; Lo. 144-23 Barclay Ave... sie ccs elec acetate Duckworth, D. T. 
Ohio Toledo; 2249) Westbroole: Drie aja sss \o010.s'e1 >) xisveraiais ofelaha/ole ile inlee eI Bissonette, A. J. 
‘Toledo;/1530 Sabra; Rd. oc scissile On arene oe ee an bison enmiet Byram, E. F 
Toledo; 2053 Dana -Sti2e.o. ho fas s ctioeeee eee ee eee Hilding, H. 
Toledo; 1516" Lincoln) Avé..cs.. aes. tose 1 2 ora eene cei ome Keck, M. W. 
‘Toledo, 8642:Garrison Ra seco ctoaic cre lasiecinles sate eee Kinney, B. W. 
Toledo, 526 Valleywood Dr.suve.S2. mech est vee eet ls cakease Tracy, P. C. 
Oklahoma ; Norman,'435‘Colleze A ve.onct os inis ca 0n eas oem eeneen Dorsett, L. G 
Pennsylvania Bethlehem, 229 Warren Sq............c0ccccccceccscccccecs Ford, C. H 
1}: —® >< Ce... 
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OFFICERS AND BOARD OF DIRECTORS 


(Terms expire January 1, 1937, except as otherwise noted) 


President 


ALAN HazEurTine 


Vice President 


VALDEMAR POULSEN 


Treasurer _ Secretary Editor 
MELVILLE EastHAM Harotp P. Westman  AtFrep N. GoupsmitTH 
Directors 
ARTHUR BATCHELLER C. B. JOLLIFFE 
J. V. L. Hogan A. F. Murray 
L. C. F. Horie H. M. Turner 
C. M. Jansxy, Jr., Junior Past President WILLIAM WILSON 


SERVING UNTIL JANUARY 1, 1938 


Stuart BALLANTINE, Senior Past President HARADEN PRATT 
E. L. NeEtson L. E. WaHiTtEMORE 


SERVING UNTIL JANUARY 1, 1939 


' —E. H. ARMSTRONG . H. H. BEVERAGE 
. : Virait M. GraHAm 


vil 


INCORRECT ADDRESSES 


Listed below are the names and the last-known addresses of one hundred 
and twenty-eight members of the Institute whose correct addresses are un- 
known. It will be appreciated if anyone having information concerning the 
present addresses of any of the persons listed will communicate with the Sec- 
retary of the Institute. 


Allston, William F. 
Andrus, Roy E. 


Bailey, Homer M. 
Balsley, James R. 
Barnette, Allen F. 
Bennett, Robert P. 
Berge, Sigfred F. 
Blessing, G. W. 
Booth, Albert E. 
Bowers, Lindsay G. 
Brainson, William 
Brandis, Louis J. 
Brewster, Grant 
Bullock, Mark W. 
Burnside, D. G. 


Cameron, James R. 
Coblentz, Orhan R. 
Conviser, Harry 
Cooke, Charles G. 
Cumming, L. Gordon 
Cuthbert, George 


Dalton, Stuart P. 
Davis, Harold 


Doolittle, Franklin M. 


Dreyer, Harry W. 
Duncan, James E. 
Duncan, R. L. 
Dutton, Laurence E. 


Eltgroth, George V. 
Evans, John W, 


Faust, Fred D. 

Fay, Richard H. 
Fisher, Theodore 
Flickinger, J. H. 


Galloway, C. Hadfield 


Gowan, Hubert S. 
Grimes, H. B. 
Grumman, F. W. 


Haines, Donald G. 
Hajim, Jack 

Hansen, Leland S. 
Hantzsch, Ralph HE. 
Haralson, Bryan J. 
Harmon, Walter S. 
Hastings, T. Mitchell 
‘Hathaway, John F. 
Hecht, R. H. 


Herdman, William P. 
Hillebrand, W. A. 
Hoffman, Ross B. 

_ Holaday, Donald F. 


Isserstedt, Siegfried G. 


Jackson, Paul F. 
Jackson, Wilbur M. 
Jeang, Bao-Tzeng 
Jefferson, Sidney 
Jensen, Jens O. 

Judd, Frederick V. H. 


c/o Tropical Radio Telephone Company, Box 488, Hialeah, Fla. 
5855 Washington Ave., Ashtabula; Ohio. a 


8.8. Prusa, Houston, Tex. 

Box 214, R. 1, La Canada, Calif. 

c/o William Rose, 314 W. 94th St., Los Angeles, Calif, 

2116 P St., N.W., Apt. 25, Washington, D. C. 

4703-12th Ave., N.E., Seattle, Wash. 

Gregory W. Blessing and Company, 106 Jarvis St., Toronto, Ont., Canada 
11 Buckingham Mount, Headingley, Leeds 6, Yorkshire, England. 
15 Tennyson St., Dominion Road, Auckland, New Zealand, 

596 Edgecombe Ave., New York, N. Y. 

Radio Service Laboratory, Box 202, Quantico, Va. 

c/o T. A. Long, Box 50-51 Cristobal, Canal Zone. 

505 Huntington Ave., Council Bluffs, Iowa. 

204 Glenwood Ave., East Orange. N. J. 


668 N.E. 61st St., Miami, Fla. 

1420-39th Ave., North, Seattle, Wash. 
§908-21st Ave., Brooklyn, N. Y. 

2953 Colerain Ave., Cincinnati, Ohio. 

Shore Acres, Cape Elizabeth, Maine. 

199 Lonsmount Dr., Toronto, Ont., Canada. 


8749 South Hobart Blvd., Los Angeles, Calif. 

536 4% N. San Vincente Blvd., West Hollywood, Calif. 

147 Robin Rd., West Hartford, Conn. 

54 Windsor Pl., Oceanside, N. Y. 

31 Sussex Court, Corner Sussex and Huron Sts., Toronto, Ont., Canada 
1945 E. Eighth St., Brooklyn, N. Y. 

Box 102, Miami Beach, Fla. 


1823 N. Lawndale Ave., Chicago, II. 
Radio Department, T. Eaton Company, Halifax, N. S., Canada. 


Radio Service, 928 W. Highth Pl., Los Angeles, Calif. 
315 E. 77th St., New York, N. Y. 

8.8. Polarine, Standard Oil Company of Louisiana, Baton Rouge, La. 
Flix Sound Systems, 1739 W. Pico St., Los Angeles, Calif. 


ee of ve 9 Clydesdale Mansions, Clydesdale Rd., London W.11 
ngland. 

62 St. George St., Kitchener, Ont., Canada 

269 Waterloo St., Winnipeg, Man., Canada. 

20 Irving Pl., New York, N. Y. 


200 Franklin St., Bloomfield, N. J. 

518 N. Seventh St., Phoenix, Ariz. 

5525 Agatite Ave., Chicago, Ill 

10 Alvin Ter., Springfield, N. J. . 

3745 S. Grand Ave., Los Angeles, Calif. 

205 N. Berendo St., Los Angeles, Calif. 

Little’s Point, Swampscott, Mass. 

4019 N. Kilpatrick Ave., Chicago, Il. : 

c/o Electric Research Products, Inc., Telephone Bldg., 1010 Pine St. 
St. Louis, Mo. . 

9 Waller Ave., Ossining, N. Y. . 

1400 Hawthorne Ave., Berkeley, Calif. ’ : - 

Les Laboratoires L.M.Y., 46, Avenue de Breteuil, Paris, France. 

Radio Station KVSO, Ardmore, Okla. 


1590 Bathurst St., Toronto, Ont., Canada. 


The Jackson Electrical Instrument Company, 432 Kiser, Dayton, Ohio. 
Box 125, Faculty Exchange, College Station, Tex. 

c/o China Institute in America, 119 W. 57th St., New York, N. Y. 

52 Cambridge St., London, W.2, England. 

534 Anastasia Ave., Coral Gables, Fla. 

14 Bruce Rd., Upper Montclair, N. J. 


Ix 


Keeling, Charles H. 
Kent, Roscoe 
Kirkwood, Loren R. 
Knoble, Edward F. 
Knubbe, Harold H. 
Kuzela, Edward V. 


Lane, Howard D. 
Leslie, Fred D. 
Leutz, Charles R. 
Likel, Harry C. 
Loukota, Douglas H. 
Lucas, Earle F. 
Lyle, A. Ernest 


Malmstedt, Charles H. 
Markillie, Royal G. 
Marsden, Bernard 
Martin, J. Laurance 
Matthews, A. C. 
Morey, W. J. 


Neilson, Neil S. 
Nelson, Fitz J. 
Noe, Milford W. 


O’Brien, Daniel L. 
Oliver, George E. 
Owens, William B. 


Pecorini, Robert R. 
Percy, Faye W. 
Peterson, Donald W. 
Powell, Albert E. 
Price, Harold W. 


Rainwater, Brown V. 
Reifel, Harry 

Renke, Adolph 
Reuman, Wm. H. 
Reynolds, W. W. 
Rosso, Thomas 
Russell, Herbert J. 
Rowe, Victor G. 


Schaefer, Richard J. 
Schlieder, Harold A. 
Schott, Oscar A. 
Scofield, Robert W. 
Singleton, George E. 
Smack, John C. 
Smith, Jerome C. 
Snyder, Roy A. 
Sorensen, Carl P. 
Stewart, Welby E. 
Stoker, Warren C, 
Strohl, Wellington M, 
Swank, Wallace B. 
Swanson, Merrill J. 


Taber, Ira D. 
Taylor, J. L. 


Thompson, Reginald H. 


Tickus, Louis J. 
Ting, Chester Y. 
Tingey, Robert 
Tomehuck, John 
Toth, E 

Treitel, Leo 
Tumleson, James E. 


Valentine, Russell D. 


Van Duyne, Eugene D. 


Weagant, Roy A. 
eeden, William N. 
Wendler, Edward A. 


Wiebach, William T. 
Williams, Aaron F, 


60, Hilltop Rd., Whyteleafe, Surrey, England. 

Box 548, Newark, N. J. . 

606 Maple Ave., Merchantville, N. Js 

200 White Bohs Has, Weer ene gh N. J. 

3500 Bedford Rd., Detroit, Mich. : 

Bell Telephone Laboratories, Inc., 180 Varick St., New York, N. Y 


2425-17th St., San Francisco, Calif. 

12 Rue Blanche, Paris, France. 

112 North Ave., West, Cranford, N. J. 
207 Park Pl., Brooklyn, N. Y. : 
1967 14 N. Wilcox Ave., Los Angeles, Calif. 
68 Prospect Ave., Irvington, N. J. 

61-17 Woodside Ave., Long Island, N. Y. 


93 Perry Street, Apt. 14, New York, N. Y 
698 Greenwood St., S.W., Atlanta, Ga. 

101 East Edsall Ave., Palisades Park, N. J. 
140 Wayside Dr., Amarillo, Tex. 

Cape May, N. J. 

825 Portsmouth, Westchester, Ill. 


234 W. Witherbee, Flint, Mich. 
Lock Box 574, Lansing, Mich. ¢ 
1247 Ingraham St., Apt. 310, Los Angeles, Calif. 


6440 Regent St., Oakland, Calif. 
82 State St., Brooklyn, N. Y. 
652 W. Peachtree St., Atlanta, Ga. 


Oakwood, Baddlesmere Rd., Tankerton, Kent. England. 

Box 4475, University of Arizona Station, Tucson, Ariz. 

432 Haddon Ave., Camden, N. J. %e ; 
Southern Radio Corpration, Cassilla 669, La Paz, Bolivia, South America 
474 Palmerston Blvd., Toronto, Ont., Canada. 


794 Springdale Rd., N.E., Atlanta, Ga. 

140 Norwood St., Newark, N. J. 

45 Horatio St., New York, N. Y. 

4130 58th St., Woodside, L. I., N. Y. 

4408 Harrison St., N.W., Washington, D. C. ‘ 
U.S. Coast Guard, Rockefeller Bldg., Cleveland, Ohio. 
25 Nevis Road, Balham, London, 8.W., England. 

625 West 108th St., Los Angeles, Calif. 


2476 Waverly Ave., Detroit, Mich. 

313 N. Clinton St., Cathage, N. Y. 

1717 Portland Ave., South Minneapolis, Minn. 

40-22 Lawrence St., Flushing, L. I., N. Y. 

11, Rosegrove Lane, Rose Grove, Nr. Burnley, Lancashire, England. 
10 E. 40th St., New York, N. Y. 

4618 Lafayette Ave., Merchantville, N. J. 

5523 8. Adams St., Peoria, Ill. 

3705 Byron St., Chicago, IIl. 

2324 Knapp St., Ames, Iowa. 

1834 Highland Ave., Troy, N. Y. 

Bell Telephone Laboratories, Box 107, Red Bank, N. J. 
4251 Irving Park Blvd., Chicago, Ill. 

Radio Station WRAK, Williamsport, Pa. 


25 Pearl Street, New Hartford, N. Y. 

179 Mapleview Drive, Tonawanda, N. Y. 

5 Loreburn Rd., Wavertree, Liverpool, England. 
3001 St. Jean Ave., Detroit, Mich. 

127 Mt. Auburn St., Cambridge, Mass. 

45 Nevern Sq., Earl’s Court, S.W. 5, England. 
4866 Londo Rd., Detroit, Mich. 

233 Littleton Ave., Newark, N. J. 

1 Seaman Ave., New York, N. Y. 

4 South Portland Ave., Brooklyn, N. Y. 


6848 Ingram St., Forest Hills, N. Y. 
41 Waldo Ave., ‘East Rockaway, L. I., N. Y. 


101 Forest Rd., Douglas M nr) ee 

1 Alden Pl., Bronxville, N.Y." ote 

c/o District Manager, Bureau of Air Commerce, Air Navigation Division, 
Municipal Airport, Newark, N. J. 

207 Avenue C., Rochester, N. Y. 

RCA Victor Co., Inc., Bldg. 6, Camden, N. J. 
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TIME and distance may prevent your being there in per- 
son, But you can always be there by telephone, with a 
warm and friendly greeting. For across the miles your 
voice is you! 

It’s easy to do and it can mean so much. A few words 
—thoughtful, kindly, reassuring—may gladden 
a day or a life. Somewhere today—perhaps 
this hour—some one is wishing you'd call. 


BELL TELEPHONE SYSTEM 


When writing to advertisers mention of the Procerpines will be mutually helpful. 
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to advertisers mention o 


ing 


t 


When 


i 12-36 


Che Institute of Radio Engineers 


Incorporated 
330 West 42nd Street, New York, N.Y. 
APPLICATION FOR ASSOCIATE MEMBERSHIP 


(Application forms for other grades of membership are obtainable from the 
Institute) 


To the Board of Directors 
Gentlemen: 


I hereby make application for Associate membership in the Institute of Radio 
Engineers on the basis of my training and professional Teeneits given herewith 
and refer to the members named below who are personally familiar with my work. 

_ I certify that the statements made in the record of my training and profes- 
sional experience are correct, and agree if elected, that I will be governed by the 
constitution of the Institute as long as I continue a member. Furthermore I agree 
to promote the objects of the Institute so far as shall be in my power, and if my 
membership shall be discontinued will return my membership badge. 


en (Sign with pen) eT 
id Mere (Address for mail) 
Cicer ae ai re (City and State) 
Sponsors: 


(Signature of references not required here) 


er eee UM ee 

Rani Came ee ee Add ese a ate he ours 

Sa ETO RS EY ee pe City and, State oat ee Pace 
LNG ONT rei a le A 


(CiygandeStatege ne) ee 


The following extracts from the Constitution govern applications for admission to the 
Institute in the Associate grade: 
ARTICLE II—MEMBERSHIP 
Sec. 1: The membership of the Institute shall consist of: * * * (c) Associates, who shall be 
entitled to all the rights and privileges of the Institute except the right to hold any elective 
_ office specified in Article V. * * * 
Sec. 4: An Associate shall be not less than twenty-one years of age and shall be a person who 


is interested in and connected with the study or application of radio science or the radio arts. 


ARTICLE III—ADMISSION AND EXPULSIONS 


Sec. 2: * * * Applicants shall give references to members of the Institute as follows: * * * for 
the grade of ‘Associate, to three Fellows, Members, or Associates; * * * Each application for 
admission * * * shall embody a full record of the general technical education of the appli- 


cant and of his professional career. 
ARTICLE IV—ENTRANCE FEE AND DUES 
ec. 1: $6.00. Entrance fee for the Associate grade of membership is $3.00 and annual dues 
are $6.00. 


ENTRANCE FEE SHOULD ACCOMPANY APPLICATION 


XII 


+ ae 


(Typewriting preferred in filling in this form) No. ........ rare 
RECORD OF TRAINING AND PROFESSIONAL 
EXPERIENCE 
Name bicceccicccciecstes susie ccc ccole'e 0907 tle tie oslo olelslelcle dies alas) stetoil sts islatets tie mania 
(Give full name, last name first) 
Present Occupation ........cscsccccccccccccccccrccccccsccsccsscesscsses seuss 
_ (Title and name of concern) 

Business Address .00 0c <s000.00:00010 0 000.06 so 06 008 '0le sje aie enicls etertetet teen 
Permanent Home Address ......¢.cc00. sdeevtleciece sidiciesaistelsrshmaeieet RABE: 5c 
Place‘of Birth 2 Soh .sqccsce cocoa veces Date of Birth? =... 7 eee Age asaare 
Education ©.) 0:0 0.066 cc,% ti bie wiieae 4 c1ape.e.aee 3 8 oe ordlers eieleie lente liber ittse ta ratee atten 
Degree io ivicis cic sce vs s.cisle cis vee 0 gisieie'y 6 dele e 6 ore.ers wie w'v.oie otra arelatel e/eietalerstsletenet aetna aman 

(College) ; (Date received) 

TRAINING AND PROFESSIONAL EXPERIENCE 

DATES 


—_—_—_—_—_—_—_—eeeeea————— 


Record may be continued on other sheets of this size if space is insufficient. 
Se 
Receipt Acknowledged ............. Elected 7.5 cease cen Deferred 


Grademrnncacs...: Advised of Election .......... This Record Filed 


ee 


A complete instrument 
for all servicing needs. 
Can be used for all 
A.C.-D.C. voltage, cur- 
rent and resistance an- 
alyses. 


Uses large 3” Sq. Triplett Instrument 


ees A.C.-D.C. Voltage Scales Read: 10-50-250- 
: 500-1000 at 1000 ohms per volt. 
D.C. Milliampere Scale Reads: !-10-50- 
250. 
LEATHER CARRYING CASE Ohm Scale Reads: Low 1/2-300, high 
250,000. 
for Model 666 Black Molded Case and Panel 
Model 669, supplied extra. Low Loss Selector Switch. 
Very attractive. Of black, heavy leather Complete with Alligator Clips, Battery and 
with finished edges and strap. Test Leads. 


DEALER PRICE .........$15.00 


WRITE FOR CATALOG 


The Triplett Electrical Instrument Co. 
2112 Harmon Dr., Bluffton, Ohio 


Without obligation please send me 
—More information on Model 666. 


Name os 

Address a 

City ee: 
State 


' 
' 
‘ 
' 
t 
' 
' 
' 
‘ 
‘ 
' 
‘ 
t 
: —lI am also Interested In__.____ 
‘ 
‘ 
J 
' 
' 
' 
' 
' 
‘ 
‘ 
t 
‘ 
' 
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WESTERN ELECTRIC ultra high fre- 
quency Police Radio Transmitter, 
Station W2XEM. Newark. N. f. 


Nationa! Newark and Essex Bonk Building. Showing location of transmitter and 
antenna connected by ISOLANTITE COAXIAL TRANSMISSION LINE. 


aah the rapidly Aovsiosing technique of radio éonimunication engineers recognize : 
‘the coaxial transmission line as the most efficient means of conducting radio fre- 
quency energy from point to point and from transmitter to antenna. : | 
- ISOLANTITE INC. has been closely identified with this development and now Pat 
announces A COMPLETE COAXIAL TRANSMISSION LINE SYSTEM for ultra | 
high frequency and broadcasting stations. 
Write for our complete bulletin on this product. ISOLANTITE INC., 233 pociear 


N. Y. C. Factory at Belleville, N. J. | 
: Sold only through Graybar Electric Company and Manutacturers of transmitting equipment | 


ed Lal 


a CERAMIC INSULATORS, = == alia 
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Condensers 


plus 


CORRECT-APPLICATION ENGINEERING | 


Dry electrolytics . . . 
metal-can, cardboard 
case, tubulars. 


* 


Paper condensers .. . 
metal-case, cartridge, 
oil-filled, uncased. 


* 
Widest assortment of 
molded mica units. 


* 


Auto radio condensers 
and noise suppressors. 


Also a line of wire- 
wound and carbon re- 
sistors. 


NLIKE other features of set design, the! 

power pack receives little attention. It is 
usually the last thing considered. Its per- 
formance is taken for granted. 


That is precisely why AEROVOX insists on 
studying set design and specifications. Its engi- 
neers want to know just how those condensers 
are to be used. Not only the best in condensers 
but also this correct-application engineering, 


spells that kind of satisfactory service for which 
AEROVOX is renowned. 


regarding those condenser prob- 
Consult Us lems. Our engineers will gladly 


cooperate in providing condensers fitted to your exact 
requirements, A background experience second to none 
is yours for the asking. 


AEROVOX CORPORATION 


71 WASHINGTON STREET, BROOKLYN, N. Y. 


Sales Offices im All Principal Cities 


When writing to advertisers mention of the Procrrpines will be mutually helpful. 
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ENGINEERING DIRECTORY 


QUARTZ CRYSTALS 


for Standard or Special 
Radio Frequency Applications 


Write for Catalog 


BLILEY ELECTRIC CO. 
230 Union Station Bldg. 
ERIE, PENNA. 


Cathode Ray Tubes 
_and Associated 
Equipment For All 
Purposes 


Write for Complete 
Technical Data 


ALLEN B. DUMONT 
LABORATORIES 
UPPER MONTCLAIR, N.J. 


COIL APPLICATIONS 


Our coil specialists will engineer and 
design to your specific requirements 
coils for original installation or re- 
ee ge purposes. Write for cata- 
og or send specifications for quota- 
tions. 


EDWIN I. GUTHMAN and 
Co., INC. 


400 S. Peoria St. 
Chicago, III. 


PRACTICAL RADIO 
ENGINEERING 


One year Residence Course 
Advanced Home Study Course 
Combined Home Study-Residence 
Course 
Write for details 
Capitol Radio Engineering 
Institute 
Washington, D.C. 


MICROPHONE 
APPLICATIONS 


Our engineering department will co- 
operate, without Sbitsation in the 
selection of suitable microphones for 
standard or special applications. 


SHURE BROTHERS 


“‘Microphone Headquarters’ 
225 WEST HURON ST. CHICAGO, U.S.A. 


“Q”— Measurements 


We specialize in equipment for 

the radio frequency measurement 

of “Q” (X/R) of coils, condens- 

ers and other radio components. 
Write for Circular 


BOONTON RADIO CORPORATION 
BOONTON, NEW JERSEY 


For the Engineering Consultant 
who can handle a little extra business this year 


For the Designer 
who can manage some additional work 


we suggest the Engineering Directory of the IL.R.E. PROCEEDINGS, 
Manufacturers who need services such as yours and organizations with 
special problems come to our Engineering Directory for information. 
Your name and special service announced here will put you in line for 
their business. For further information and special rates for I.R.E. 
members write to the Institute of Radio Engineers. 


When writing to advertisers mention of the. Procerpines will be mutually helpful. 
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Aerovox Corporation 
American Telephone & Telegraph Company 


Central Radio Laboratories 
Cornell-Dubilier Corporation 


Employment Page 
Engineering Directory 
Erie Resistor Corporation 


General Radio Company 


Institute of Radio Engineers XIII, XIV, XX 
Tsolantites Incr. ate iiitiice sioictinatsies-te: 01e 0.cls 0 = rece at) lene eee XVII 


RCA Manufacturing Company 


Triplett Electrical Instrument Company 


PROCEEDINGS BOUND 
VOLUMES 


Wis 23 (1935) of the Proceedings is now 
available in bound form to members of the Insti- 
tute. It may be obtained in Buckram or Morocco leather 
for $9.50 and $12.00 respectively. Foreign postage is 
$1.00 additional per volume. 


Buckram bound copies of Volumes 18 and 19 (1930 
and 1931) are also available for $9.50. Foreign postage 
is $1.00 additional per volume. 


When writing to advertisers mention of the ProceEptnes will be mutually helpful. 
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SMALLIN SIZE zc 
PLENTY OF RESERVE 


FOR OVERLOAD 


The efficiency of Erie Insulated 
Resistors is not impaired by their 

— small size. As the chart at the 
—" -left shows, Erie 1/4" x 7/16" In- 
sulated Units will safely carry a 
100% overload with but a small 
change in resistance value. Not 
only is the maximum change 
less than 4.0%, but recovery 
occurs quickly and the resistance 
value is stabilized around 2.4% 
after approximately 1400 hours. 


In many instances set manu- 
facturers are using 1/4 watt Erie 
Insulated Resistors in instal- 
lations calling for normal loads 
of 1/3 and 1/2 watts with com- 
plete satisfaction. 


It pays to use dependable Erie 
Insulated Resistors. 


% CHANGE IN RESISTANCE 


| 
) 


Cn 
| 


AUTOMATIC INJECTION 


SISTORS 
CARBON RE MOLDING 


AND SUPPRESSORS 


TORONTO (GuLGHacb hee LONDON 
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Tully THE ONLY 
MIDGET CONTROL 
WITH A LONG 


RESISTANCE PATH Total rotation 330°. Rotation to 


throw switch 35° controls also 
available with fixed resistance 
minimum. Total rotation then 
280°. May be had with 1, 2, 
or 3 taps. 


Switch data: S.P.S.T., D.P.S.T. 
S.P.D.T. four point. S.P.S.T. 
switches also available with dead 
lug. S.P.S.T. switch rating: 3 
amps 125 volts; lamp 250 volts; 
10 amps 12 volts. 


The new radio chassis designs, particularly auto 
sets, concentrate on small control sizes because of 
convenience in layout. 


Because of its long straight resistor on the wall 
of the case, the CENTRALAB Midget has a 
lower noise level than any other small control. 
This is of particular importance when the con- 
trols are tapped. 


poe ec eaiactcey silent service, specify CENTRA- 


CENTRALAB Division of Globe-Union Inc. Milwaukee 
Canterbury Rd. Kilburn London N.W. 6, England 118 Ave 
Ledru-Rollin Paris 


VOLUME CONTROLS—FIXED RESISTORS—SOUND PROJECTION CONTROLS— 
WAVE CHANGE SWITCHES 


When writing to advertisers mention of the ProcrEepincs will be mutually helpful. 
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